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rREFACE  TO  THE  SECOND  EDITION. 


DuBiNO  the  sncoessiTe  reprints  of  the  first  edition  of  this  work, 
published  in  lt$71,  I  was  able  to  introduce  soyeral  important 
corrections;   and   now  that   more  time  has  elapsed,  I  have 
endeaTonred  to  profit  by  the  fiery  ordeal  through  which  the 
book  has  passed,  and  have  taken  adTontage  of  all  the  criticisms 
which  seem  to  mc  sound.    I  am  also  greatly  indebted  to  a  large 
number  of  correspondents  for  the  communication  of  a  surprising 
number  of  new  facts  and  remarks.   These  have  been  so  numerous, 
that  I  have  been  able  to  use  only  the  more  important  ones ;  and 
of  these,  as  well  as  of  the  more  important  corrections,  I  will 
append  a  list.    Some  new  illustrations  have  been  introduced, 
and  four  of  the  old  drawings  haTe  been  replaced  by  better  ones, 
done  from  life  by  Mr.  T.  W.  Wood.     I  must  especially  call 
attention  to  some  observations  which  I  owe  to  the  kindness  of 
Prof.  Huxley  (given  as  a  supplement  at  the  end  of  Part  I.),  on 
the  nature  of  the  dificrcnces  between  the  brains  of  man  and  the 
higher  A^es,    I  have  been  particularly  glad  to  give  these  obser- 
vations, because  during  the  last  few  years  seyeral  memoirs  on  the 
subject  have  appeared  on  the  Continent,  and  their  importance 
has  been,  in  some  cases,  greatly  exaggerated  by  popular  writers. 
I  may  take  this  epportunity  of  remarking  that  my  critics 
frequently  assume  that  I  attribute  all  changes  of  corporeal 
structure  and  mental  power  exclusively  to  the  natural  selection 
of  such  variations  as  are  often  called  spontaneous;  whereas, 
even  in  the  first  edition  of  the  '  Origin  of  Species,'  I  distinctly 
stated  that  great  weight  must  be  attributed  to  the  inherited 
effects  of  use  and  disuse,  with  respect  both  to  the  body  and 
mind.    I  also  attributed  some  amount  of  modification  to  the 
direct  and  prolonged  action  of  changed  conditions  of  life.    Some 

allowance,  too,  must  bs   made   for   occasional   reversions  of 
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structure ;  nor  must  we  forget  what  I  have  called  "  correlated  " 
growth,  meaning,  thereby,  that  various  parts  of  the  organifiation 
are  in  some  unknown  manner  so  connected,  that  when  one  part 
varies,  so  do  others ;  and  if  variations  in  the  one  are  accu- 
mulated by  selection,  other  parts  will  be  modified.    Again,  it 
has  been  said  by  several  critics,  that  when  I  found  that  many 
details  of  structure  in  man  could  not  be  explained  through 
natural  selection,  I  invented  sexual  selection ;  I  gave,  however, 
a  tolerably  clear  sketch  of  this  principle  in  the  first  edition  of 
the '  Origin  of  Species,'  and  I  there  stated  that  it  was  applicable 
to  man.    This  subject  of  sexual  selection  haa  been  treated  at 
full  length  in  the  present  work,  simply  because  an  opportunity  was 
here  first  afforded  me.    I  have  been  struck  with  the  likeness  of 
many  of  the  half-&vourable  criticisms  on  sexual  selection,  with 
those  which  appeared  at  first  on  natural  selection;  such  as, 
that  it  would  explain  some  few  details,  but  certainly  was  not 
applicable  to  the  extent  to  which  I  have  employed  it.     My 
conviction  of  the  power  of  sexual  selection  remains  unshaken ; 
but  it  is  probable,  or  almost  certain,  that  several  of  my  con- 
clusions will  hereafter  be  found  erroneous;  this  can  hardly  fail 
to  be  the  case  in  the  first  treatment  of  a  subject    When 
naturalists  have  become  familiar  with  the  idea  of  sexual  selectiou, 
it  will,  as  I  believe,  be  much  more  largely  accepted;  and  it 
has  already  been  fully  and  favourably  received  by  several  capable 
judges. 


DoTVK,  Beceenuam,  Kent, 
SeptenAer  1874. 
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•INTRODUCTION. 


Bihtaktaiitp^fc,!  owing  work  will  be  best  understood  by  a 

j»stE(riiQ  '  ^^*^™®  ^  ^  written.    Dnring  many  years 

^^^^         ^  |e  origin  or  descent  of  man,  without  any 

.  f»s«;a:  U  o^  the  subject,  but  rather  with  the 

K^ikJit?''?***^**'"  p^^^^'  as  I  thought  that  I  should  thus 

*'  Ices  against  my  views.    It  seemed  to  me 

''^'■'»*'«^wa  in  the  first  edition  of  my  'Origin  of 

■  work  "light  would  be  thrown  on  the 
I  history ;"  and  this  implies  that  man  must 
f  organic  beings  in  any  general  conclusion 
respecting  his  iiiu,^..J  of  appearance  on  this  earth.  Now  the 
case  wears  a  wholly  different  aspect  When  a  naturalist  like 
Carl  Yogt  yentures  to  say  in  his  address  as  President  of  the 
National  Institution  of  Geneva  (1869),  "personne,  en  Europe 
"  an  moins,  n'ose  plus  soutenir  la  creation  independante  et  de 
"totites  pieces,  des  espies,"  it  is  manifest  that  at  least  a  large 
munber  of  naturalists  must  admit  that  species  are  the  modified 
descendants  of  other  species;  and  this  especially  holds  good  with 
the  younger  and  rising  naturalists.  The  greater  number  accept 
the  agency  of  natural  selection ;  though  some  urge,  whether  with 
justice  the  future  must  decide,  that  I  have  greatly  overrated  its 
importAnce.  Of  the  older  and  honoured  chiefs  in  natural  science, 
many  unfortunately  are  still  opposed  to  evolution  in  ever>' 
form. 

In  consequence  of  the  views  now  adopted  by  most  naturalists, 
and  which  will  ultimately,  as  in  every  other  case,  be  followed  by 
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others  who  are  not  scientific,  I  haye  been  led  to  put  together 
my  notes,  so  as  to  see  how  far  the  general  conclusions  arriTed  at 
in  my  former  works  were  applicable  to  man.  This  seemed  all 
the  more  desirable,  as  I  had  never  deliberately  applied  these 
views  to  a  species  taken  singly.  When  we  confine  our  attention 
to  any  one  form,  we  arc  deprived  of  the  weighty  argumentfi 
derived  from  the  nature  of  the  affinities  which  connect  together 
whole  groups  of  organisms — ^their  geographical  distribution  in 
past  and  present  times,  and  their  geological  succession.  The 
homological  structure,  embryological  development,  and  rudi- 
mentary organs  of  a  species  remain  to  be  considered,  whether  it 
be  man  or  any  other  animal,  to  which  our  attention  may  be 
directed ;  but  these  great  classes  of  facts  afford,  as  it  appears  to 
me,  ample  and  conclusive  evidence  in  favour  of  the  principle  of 
gradual  evolution.  The  strong  support  derived  from  the  other 
arguments  should,  however,  always  be  kept  before  the  mind. 

The  sole  object  of  this  work  is  to  consider,  firstly,  whether 
man,  like  every  other  species,  is  descended  from  some  pre- 
existing form ;  secondly,  the  manner  of  his  development;  and 
thirdly,  the  value  of  the  differences  between  the  so-called  races 
of  man.  As  I  shall  confine  myself  to  these  points,  it  will  not  be 
necessary  to  describe  in  detail  the  differences  between  the  several 
races-an  enormous  subject  which  has  been  fully  discussed  in 
many  valuable  works.  The  high  antiquity  of  man  has  recently 
been  demonstrated  by  the  labours  of  a  host  of  eminent  men, 
beginning  with  M.  Boucher  de  Perthes ;  and  this  is  the  indis- 
pensable basis  for  understanding  his  origin.  I  shall,  therefore, 
take  this  conclusion  for  granted,  and  may  refer  my  readers  to 
the  admirable  treatises  of  Sir  Charles  Lyell,  Sir  John  Lubbock, 
and  others.  Nor  shall  I  have  occasion  to  do  more  than  to  allude 
to  the  amount  of  difference  between  man  and  the  anthropomor- 
phous apes ;  for  Prof.  Huxley,  in  the  opinion  of  most  competent 
judges,  has  conclusively  shewn  that  in  every  visible  charact'er 
man  differs  less  from  the  higher  apes,  than  these  do  from  the 
lower  members  of  the  same  order  of  Primates. 

This  work  contains  hardly  any  original  facts  in  regard  to  man ; 
but  as  the  [conclusions  at  which  I  arrived,  after  drawing  up  a 
rough  draft,  appeared  to  me  interesting,  I  thought  that  they 
might  interest  others.  It  has  often  and  confidently  been  asserted, 
that  man's  origin  can  never  be  known:  but  ignorance  more 
frequently  begets  confidence  than  does  knowledge :  it  is  those 
who  know  little,  and  not  those  who  know  much,  who  so 
positively  assert  that  this  or  that  problem  will  never  be  solved 
by  science.  The  conclusion  that  man  is  the  co-descendant  with 
other  species  of  some  ancient,  lower,  and  extinct  form,  is  not  in 
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saiy  d^ree  new.  Lamarck  long  ago  came  to  this  conclusion , 
which  has  lately  been  maintained  by  several  eminent  naturalists 
and  philosophers ;  for  instance,  by  Wallace,  Huxley,  Lyell,  Yogt, 
Lubbock,  Biichner,  Bolle,  &c.,^  and  especially  by  Hackel.  This 
last  naturalist,  besides  his  great  work, '  Grenerelle  Morphologie 
(1866),  has  recently  (1868,  with  a  second  edit,  in  1870),  pub- 
lished bis '  Natiirliche  Schdpfongsgeschicbte,'  in  which  he  fuUy 
discusses  the  genealogy  of  man.  If  this  work  had  appeared 
before  my  essay  had  been  written,  I  should  probably  never  have 
completed  it.  Almost  all  the  conclusions  at  which  I  have 
arriyed  I  find  confirmed  by  this  naturalist,  whose  knowledge  on 
many  points  is  much  fuller  than  mine.  Wherever  I  have  added 
any  fact  or  view  from  Prof.  Hackel's  writings,  I  give  his  autho- 
rity in  the  text ;  other  statements  I  leave  as  they  originally  stood 
in  my  manuscript,  occasionally  giving  in  the  foot-notes  references 
to  his  works,  as  a  confirmation  of  the  more  doubtful  or  interesting 
points. 

During  many  years  it  has  seemed  to  me  highly  probable  that 
Kcxual  selection  has  played  an  imi)ortant  part  in  differentiating 
the  races  of  man ;  but  in  my  *  Origin  of  Species '  (first  edition,  p. 
199)  I  contented  myself  by  merely  alluding  to  this  belief.  When 
I  came  to  apply  this  view  to  man,  I  found  it  indispensable  to 
treat  the  whole  subject  in  full  detail.'  Ck)nsequently  the  second 
part  of  the  present  work,  treating  of  sexual  selection,  has  ex- 
tended to  an  inordinate  length,  compared  with  the  first  part ; 
but  this  could  not  be  avoided. 

I  had  intended  adding  to  the  present  volumes  an  essay  on  the 
expression  of  the  various  emotions  by  man  and  the  lower  animals. 
My  attention  was  called  to  this  subject  many  years  ago  by 
Sir  Charles  Bell's  admirable  work.    This  illustrious  anatomist 


'  As  the  works  of  the  first-named 
authors  are  so  well  known,  I  need 
Dot  give  the  titles ;  bat  as  those  of 
the  latter  are  less  well  known  in 
>jkgland,  I  will  gire  them : — *  Sechs 
Vorlesnngen  ilber  die  Darwin'sche 
Theorie :'  zweite  Auflage,  1868,  von 
Dr.  L.  BUchner;  translated  into 
French  under  the  title  *  Conferences 
sor  la  Theorie  Darwinienne,'  1869. 
*Der  Mensch,  im  Lichte  der  Dar- 
win'sche Lehre/  1865,  von  Dr.  F. 
RoUe.  I  will  not  attempt  to  give 
references  to  all  the  authors  who 
have  taken  the  same  side  of  the 
qnestion.  Thus  6.  Canestrini  has 
published  ('Annuario  della  Soc.  d. 


Nat.,'  Modena,  1S67,  p.  81)  a  very 
curious  paper  on  rudimentary  cha- 
racters, as  bearing  on  the  origin  of 
man.  Another  work  has  (1869) 
been  published  by  Dr.  Francesco 
Barrage,  bearing  in  Italian  the  title 
of  "Man,  made  in  the  image  of  God, 
'^  was  also  made  in  the  image  of  the 
".il^e." 

^  Prof.  HKckel  was  the  only 
author  who,  at  the  time  when  this 
work  first  appeared,  had  discussed 
the  subject  of  sexual  selection,  and 
had  seen  its  full  importance,  since 
the  publication  of  the  'Origin';  and 
this  he  did  in  a  very  able  manner  in 
his  various  works. 
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mainiains  that  man  is  endowed  with  certain  muscles  solely  for 
the  sake  of  expressing  his  emotions.  As  this  view  is  obyionsly 
opposed  to  the  belief  that  man  is  descended  from  some  other  and 
lower  form,  it  was  necessary  for  me  to  consider  it  I  likewise 
wished  to  ascertain  how  &r  the  emotions  are  expressed  in  the 
same  manner  by  the  different  races  of  man.  But  owing  to  the 
length  of  the  present  work,  I  haye  thought  it  better  to  reserve 
my  essay  for  separate  publication. 
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Part  I. 
THE  DESCENT  OR  ORIGIN  OF  MAN. 


CHAPTER  I. 

The  Eyidbnck  of  the  Desoskt  of  Man  from  bomb 

LovrsR  Form. 

Xatare  of  the  eTidcnce  bearine  on  the  origin  of  man  •— Homologous 
stmctares  in  man  and  the  lower  animals — Miscellaneous  points  of 
correspondence — ^Development — Rudimentary  structures,  muscles,  sense- 
organs,  hair,  bones,  reproductive  organs,  &c — ^The  bearing  of  these  three 
fl^eat  classes  of  facts  on  the  origin  of  man. 

Hk  who  wishes  to  decide  whether  man  is  the  modified  descendant 
of  some  pre-existing  form,  would  probably  first  enquire  whether 
man  yaries,  howeyer  slightly,  in  bodily  structure  and  in  mental 
faculties ;  and  if  so,  whether  the  variations  are  transmitted  to 
his  oflEspring  in  accordance  with  the  laws  which  prevail  with  the 
lower  animals.  Again,  are  the  variations  the  result,  as  far  nR 
our  ignorance  permits  us  to  judge,  of  the  same  general  causes, 
and  are  they  governed  by  the  same  general  laws,  as  in  the  case 
of  other  organisms;  for  instance,  by  correlation,  the  inherited 
effects  of  use  and  disuse,  &c.  ?  Is  man  subject  to  similar  mal- 
conformations,  the  result  of  arrested  development,  of  reduplication 
of  parts,  &c.,  and  does  he  display  in  any  of  his  anomalies  rever- 
sion to  some  former  and  ancient  type  of  structui'e  ?  It  might 
also  naturally  be  enquired  whether  man,  like  so  many  other 
animalB,  has  given  rise  to  varieties  and  sub-races,  dificring  but 
slightly  from  each  other,  or  to  races  differing  so  much  that  they 
must  be  classed  as  doubtful  si)ecies?  How  are  such  races 
distributed  over  the  world;  and  how,  when  crossed,  do  they 
react  on  each  other  in  the  first  and  succeeding  generations? 
And  so  with  many  other  points. 

The  enquirer  would  next  come  to  the  important  point, 
whether  man  tends  to  increase  at  so  rapid  a  rate,  as  to  lead  to 
occasional  severe  struggles  for  existence;  and  consequently  to 
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beneficial  yariatioiis,  whether  in  body  or  mind,  being  preserved, 
and  injurious  ones  eliminated.  Do  the  races  or  species  of  men, 
whichever  term  may  be  applied,  encroach  on  and  replace  one 
another,  so  that  some  finally  become  extinct  ?  We  shall  see  that 
all  these  questions,  as  indeed  is  obvious  in  respect  to  most  of 
them,  must  be  answered  in  the  affirmative,  in  the  same  manner 
as  with  the  lower  animals.  But  the  several  considerations  just 
referred  to  may  be  conveniently  deferred  for  a  time :  and  wo 
will  first  see  how  fiar  the  bodily  structure  of  man  shows  traces, 
more  or  less  plain,  of  his  descent  from  some  lower  form.  In 
succeeding  chapters  the  mental  powers  of  man,  in  comparison 
with  those  of  the  lower  animals,  will  be  considered. 

The  Bodily  Structure  of  Man, — ^It  is  notorious  that  man  is 
constructed  on  the  same  general  type  or  model  as  other  mam- 
mals. All  the  bones  in  his  skeleton  can  be  compared  with 
corresponding  bones  in  a  monkey,  bat,  or  seal.  So  it  is  with  his 
muscles,  nerves,  blood-vessels  and  internal  viscera.  The  brain, 
the  most  important  of  all  the  organs,  follows  the  same  law,  as 
shewn  by  Huxley  and  other  anatomists.  Bischoff,*  who  is  a 
hostile  witness,  admits  that  every  chief  fissure  and  fold  in  the 
brain  of  man  has  its  analogy  in  that  of  the  orang ;  but  he  adds 
that  at  no  period  of  development  do  their  brains  perfectly  agree ; 
nor  could  perfect  agreement  be  expected,  for  otherwise  their 
mental  powers  would  have  been  the  same.  Yulpian '  remarks : 
*'  Les  differences  relies  qui  existent  entro  Tenc^phale  de 
"  rhomme  et  celui  des  singes  superieurs,  sout  bien  minimes.  II 
''  ne  faut  pas  se  fairo  d'illusions  k  cet  ^gard.  L'homme  est  bien 
*'  plus  prds  des  singes  anthropomorphes  par  les  caracteres 
"  anatomiqncs  de  son  cerveau  que  ceux-ci  ne  le  sont  non- 
"seulement  des  autres  mammifdres,  mais  mSme  de  certains 
"  quadrumanes,  des  guenons  et  des  macaques."  But  it  would 
he  superfluous  here  to  give  further  details  on  the  correspondence 
between  man  and  the  higher  mammals  in  the  structure  of  the 
brain  and  all  other  parts  of  the  body. 

It  may,  however,  be  worth  while  to  specify  a  few  points,  not 
directly  or  obviously  connected  with  structure,  by  which  this 
correspondence  or  relationship  is  well  shewn. 

Man  is  liable  to  receive  from  the  lower  animals,  and  to  oom- 

^  '  Grosshirnwiadungen  des  Men-  in  the  Preface  to  this  edition, 
schen,*  1868,  s.  96.     The  conclusions         *  *  Le^.  sur  la  Phys.*  1866,  p.  890, 

of  this  author,  as  well  as  those  of  as  quoted  by  M.  Dally,  *  I/Ordre  des 

Gratiolct  and  Aeby,  concerning  the  Primates  et  leTransformisme,*  1868, 

brain,  will    be   discussed   by  Prof.  p.  29. 
Hujcley  in  the  Apjien-Jix  alluded  to 
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mnnicate  to  them,  certain  diseases,  as  hydrophobia,  vai-iola,  tlie 
glanders,  ^hilis,  cholera,  herpes,  &c. ; '  and  this  feet  proves  the 
close  similarity*  of  their  tissues  and  blood,  both  in  minute 
structure  and  composition,  fer  more  plainly  than  does  their 
comparison  under  the  best  microscope,  or  by  the  aid  of  the  best 
chemical  analysis.    Monkeys  are  liable  to  many  of  the  same  non- 
contagious diseases  as  we  are;  thus  Bengger,'  who  carefully 
ofaeerred  for  a  long  time  the  CthiM  Azaros  in  its  native  land, 
found  it  liable  to  catarrh,  with  the  usual  symptoms,  and  which, 
when  often  recurrent,  led   to  consumption.    These   monkeys 
suffered  also  from  apoplexy,  inflammation  of  the  bowels,  and 
cataract  in  the  eye.    The  younger  ones  when  shedding  their 
milk-teeth  often  died  from  fever.    Medicines  produced  the  same 
effisct  on  them  as  on  us.    Many  kinds  of  monkeys  have  a  strong 
taste  for  tea,  coffee,  and  spirituous  liquors :  they  will  also,  as  I 
have  myself  seen,  smoke  tobacco  with  pleasure."    Brehm  asserts 
that  the  natives  of  north-eastern  Africa  catch  the  wild  baboons 
by  exposing  vessels  with  strong  beer,  by  which  they  are  made 
drunk.    He  has  seen  some  of  these  animals,  which  he  kept  in 
confinement,  in  this  state ;  and  he  gives  a  laughable  account  of 
their   behaviour   and   strange    grimaces.     On   the    following 
morning  they  were  very  cross  and  dismal ;  they  held  their  aching 
heads  with  both  hands,  and  wore  a  most  pitiable  expression : 
when  beer  or  wine  was  offered  them,  they  turned  away  witli 
disgust,  but  relished  the  juice  of  lemons.'  ioi  American  monkey, 
an  Ateles,  after  getting  drunk  on  brandy,  would  never  touch  it 
again,  and  thus  was  wiser  than  many  men.    These  trifling  facts 
prove  how  similar  the  nerves  of  taste  must  be  in  monkeys  and 
man,  and  how  similarly  their  whole  nervous  system  is  affected. 
Man  is  infested  wil^  internal  parasites,  sometimes  causing 


'  Dr.  W.  louder  Lindsay  has 
treated,  this  subject  at  some  length 
in  the  *  Journal  of  Mental  Science/ 
July  1871;  and  in  the  'Edinburgh 
Veterinary  Rerieiir/  July  1858. 

^     A     Reviewer    has     criticised 
(*  British  Quarterly  Review/  Oct. 
Isi,  1871,  (h.  472)  what  1  have  here 
said  with  much   severity  and   con- 
tempt ;  but  as  I  do  not  use  the  term 
identity,  1   cannot  see  that  1   am 
greatly  in  error.     There  appears  to 
me  a  strong  analogy  between  the 
same    infection  or  contagion    pro- 
ducing   the    same    result,    or  one 
closely  similar,  in  two  distinct  nni- 
mals,  and  the  testing  of  two  dis- 


tinct flaids  by  the  same  chemical 
reagent. 

*  '  Naturgeschichte  der  SKuge- 
thiere  von  Paraguay/  1830,  s.  50. 

*  The  same  tastes  are  common  to 
some  animals  much  lower  in  the 
scale.  Mr.  A.  Nicols  informs  me 
that  he  kept  in  Queensland,  in  Aus- 
tralia, three  individuals  of  the 
Phaseokirctus  cinereus ;  and  that, 
without  having  been  taught  in  any 
way,  they  acquired  a  strong  taste 
for  rum,  and  for  smoking  tobacco. 

»  Brehm,  *  Thierlebcn/  B.  i.  1864, 
s.  75,  86.  On  the  Ateles,  s.  105. 
For  other  analogous  statements,  see 
8.  25,  107. 
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fatal  effects ;  and  is  plagued  by  external  parasites,  all  of  which 
belong  to  the  same  genera  or  families  as  those  infesting  other 
mammals,  and  in  the  case  of  scabies  to  the  same  species.'  Man 
is  subject,  like  other  mammals,  birds,  and  even  insects,*  to  that 
mysterious  law,  which  causes  certain  normal  processes,  such  as 
gestation,  as  well  as  the  maturation  and  duration  of  various 
diseases,  to  follow  lunar  periods.  His  wounds  are  repaired  by 
the  same  process  of  healing;  and  the  stumps  left  after  the 
amputation  of  his  limbs,  especially  during  an  early  embryonic 
period,  occasionally  jiossess  some  power  of  regeneration,  as  in 
the  lowest  animals.^" 

The  whole  process  of  that  most  important  function,  the 
reproduction  of  the  species,  is  strikingly  the  same  in  all  mam- 
mals, from  the  first  act  of  courtship  by  the  male,"  to  the  birth 
and  nurturing  of  the  young.  Monkeys  are  bom  in  almost  as 
helpless  a  condition  as  our  own  infants ;  and  in  certain  genera 
the  young  differ  fully  as  much  in  appearance  from  the  adults,  as 
do  our  children  from  their  full-grown  parents.^'  It  has  been 
urged  by  some  writers,  as  an  important  distinction,  that  with 
man  the  young  arrive  at  maturity  at  a  much  later  age  than  with 
any  other  animal :  but  if  we  look  to  the  races  of  mankind  which 
inhabit  tropical  countries  the  difference  is  not  great,  for  the 
orang  is  believed  not  to  be  adult  till  the  age  of  &om  ten  to  fifteen 
years."  Man  differs  from  woman  in  size,  bodily  strength, 
hairiness,  &c.,  as  well  as  in  mind,  in  the  same  manner  as  do  the 

•  Dr.  W.  Lauder  Lindsay,  *  Edin-  "  sagax,  hoc  mihi  certissime  pro- 
burgh  Vet.  Review/  July  1858,  "  Kivit,  et  curatores  ejusdem  loci  et 
p.  13.  **  alii   e    ministris  coufirmaverunt. 

'  With  respect  to  insects  see  Dr.  *'  Sir  Andrew  Smith  et  Brehm  no- 

I^ycock,"  On  a  General  Law  of  Vital  '*  tabant  idem  in  Cynocephalo.     II- 

Periodicity,"  *  British  Association.'  ^  lustrlssimus  Cuvier  etiam  narrat 

1842.     Dr.  Macculloch,  *  Silliman  s  ''  multa  de  htc  re,  quft  ut  opinor, 

North  American  Journal  of  Science/  '^  nihil  turpius  potest  indicari  inter 

vol.  xvii.  p.  305,  has  seen  a  dog  "  omnia  hominibus  et  Quadrumanls 

suffering  from  tertian  ague.     Here-  ''  communia.     Narrat   enim  Cyno- 

nfter  I  shall  return  to  this  subject.  **  cephalum  quendam  in  furorem  in- 

^*  I  have  given  the  evidence  on  '*  cidere     aspectu    feminarum    ali- 

this  head  in  my  *  Variation  of  Ani-  '*  quarum,  sed   nequaquam  aocendi 

mals  and  Plants  under  Domestica-  *^  tanto  furore  ab  omnibus.     Sem- 

tion,'  vol.  ii.  p.  15,  and  more  could  **  per  eligebat  junlores,  et  dignos- 

be  added.  <*  cebat  in  turbd,  et  advocabat  voce 

"    "  Mares  e  diversis   generibus  **  gestftque." 
*'  Quadrumanorum  sine    dubio    di-         **  This  remark  is  made  with  re  • 

''  gnoscunt  feminas  humanas  a  ma-  spect  to  Cynocephalus  and  the  an- 

"  ribus.      Primum,  credo,  odoratu,  thropomorphous    apes   by   Geoffroy 

"  postea  aspectu.     Mr.  Youatt,  qui  Saint-Hilaire  and  F.  Cuvier,  *  Hist. 

"  diu  in   Hortis   Zoologicis  (Besti-  Nat.  des  Mammif&res,'  torn.  i.  1824. 
"  ariis)    medicus    animalium    erat,  '*  Huxley,  *  Man's  Place  in  Na- 

"  vir  in  rebus  observandis  cautus  et  ture,'  1863,  p.  34. 
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two  sexes  of  many  mammals.  So  that  the  correspondence  in 
general  stmctore,  in  the  minute  structure  of  the  tissues,  in 
chanical  composition  and  in  constitution,  between  man  and  the 
higher  animals,  especially  the  anthropomorphous  apes,  is  ex- 
tremely closa 

Embryonic  Devdapment, — Man  is  developed  from  an  ovule, 
about  the  125th  of  an  inch  in  diameter,  which  differs  in  no 
respect  from  the  ovules  of  other  animals.  The  embryo  itself  at 
a  very  early  period  can  hardly  be  distinguished  fiom  that  of 
other  members  of  the  vertebrate  kingdom.  At  this  period  the 
arterieB  run  in  arch-like  branches,  as  if  to  carry  the  blood  to 
hranchiffi  which  are  not  present  in  the  higher  vertebrata,  though 
the  slits  on  the  sides  of  the  neck  still  remain  (f,  g,  ^g.  1), 
TOftrWng  their  former  position.  At  a  somewhat  later  period, 
when  the  extremities  are  developed, "  the  feet  of  lizards  and 
"  mammals,"  as  the  illustrious  Yon  Baer  remarks,  *'  the  wings 
"  and  feet  of  birds,  no  less  than  the  hands  and  feet  of  man,  all 
"  arise  from  the  same  fundamental  form."  It  is,  says  Prof. 
Huxley,*^  "  quite  in  the  later  stages  of  development  that  the 
young  human  being  presents  marked  differences  from  the  young 
"  ape,  while  the  latter  departs  as  much  from  the  dog  in  its 
"  developments,  as  the  man  does.  Startling  as  this  last  assertion 
"  may  appear  to  be,  it  is  demonstrably  true." 

As  some  of  my  readers  may  never  have  seen  a  drawing  of  an 
embryo,  I  have  given  one  of  man  and  another  of  a  dog,  at  about 
the  same  early  stage  of  development,  carefully  copied  from  two 
works  of  undoubted  accuracy.'^ 

After  the  foregoing  statements  made  by  such  high  autho- 
rities, it  would  be  superfluous  on  my  part  to  give  a  number  of 
borrowed  details,  shewing  that  the  embryo  of  man  closely 
resembles  that  of  other  mammals.  It  may,  however,  be  added, 
that  the  human  embryo  likewise  resembles  certain  low  forms 
when  adult  in  various  i)oints  of  structure.  For  instance,  the 
heart  at  first  exists  as  a  simple  pulsating  vessel;  the  excreta 
are  voided  through  a  cloacal  passage ;  and  the  os  coccyx  projects 


i«  *  Man's  Place  in  Nature/  1863, 
p.  67. 

»*  The  haman  embryo  (upper 
&gj)  ia  from  Ecker,  *Icones  Phys./ 
1851-1859,  tab,  xxx.  fig.  2.  This 
embryo  was  ten  lines  in  length,  so 
that  the  drawing  is  much  magnified. 
The  embryo  of  the  dog  is  from 
Bischoff,  *■  Entwicklungsgeschichte 
des  Hunde-Eies,'  1845,  tab.  xL  fig. 
42  B.     This  drawing  is  five  times 


magnified,  the  embryo  being  twenty- 
five  days  old.  The  internal  viscera 
have  been  omitted,  and  the  uterine  ap- 

rndages  in  both  drawings  removed, 
was  directed  to  these  figures  by 
Prof.  Huxley,  from  whose  work, 
'  Man's  Place  in  Nature,'  the  idea  of 
giving  them  was  taken.  Hackel  has 
also  given  analogous  drawings  in  his 
'  Schopfungsgeschichte.' 
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like  a  true  tiul,  "extending  considerably  beyond  the  rudi- 
'*  mentary  legs."^ ^  In  the  embryos  of  all  air-breathing  vertebrates, 
certain  glands,  called  the  corpora  Wolffiana,  correspond  with, 
and  act  like  the  kidneys  of  mature  fishes.'^  Even  at- a  later 
embryonic  period,  some  striking  resemblances  between  man  and 
the  lower  animals  may  be  observed.  Bischoff  says  that  the 
ocmvolntions  of  the  brain  in  a  hnman  foetus  at  the  end  of  the 
seventii  month  reach  about  the  same  stage  of  development  as  in 
a  baboon  when  adult.^*^  The  great  toe,  as  Prof.  Owen  remarks/* 
"  which  forms  the  fulcrum  when  standing  or  walking,  is 
"  perhaps  the  most  charactenstic  peculiarity  in  the  human 
structure;"  but  in  an  embryo,  about  an  inch  in  length.  Prof. 
Wyman*  found  '*  that  the  great  toe  was  shorter  than  the  others ; 
"  and,  instead  of  being  parallel  to  them,  projected  at  an  angle 
"  from  the  side  of  the  foot,  thus  corresponding  with  the  per- 
"  manant  condition  of  this  part  in  the  quadrumana."  I  will 
conclude  with  a  quotation  from  Huxley,^*  who  after  asking, 
does  man  on'ginate  in  a  different  way  from  a  dog,  bird,  frog  or 
fish?  says,  "the  reply  is  not  doubtful  for  a  moment;  without 
question,  the  mode  of  origin,  and  the  early  stages  of  the 
development  of  man,  are  identical  with  those  of  the  am'mals 
"  imme^tely  below  him  in  the  scale :  without  a  doubt  in 
these  respects,  he  is  far  nearer  to  apes  than  the  apes  are  to 
the  dog." 

Rudiments,  —  This  subject,  though  not  intrinsically  more 
important  than  the  two  last,  will  for  several  reasons  be  treated 
liere  more  folly .'^  Not  one  of  the  higher  animals  can  be  named 
which  does  not  bear  some  part  in  a  rudimentary  condition ;  and 
man  forms  no  exception  to  the  rule.  Budimentary  organs  must 
be  distinguished  from  those  that  are  nascent ;  though  in  some 
cases  the  distinction  is  not  easy.  The  former  are  either  abso- 
lutely useless,  such  as  the  mammse  of  male  quadrupeds,  or  the 
incisor  teeth  of  ruminants  which  never  cut  through  the  gums ; 
or  they  are  of  such  slight  service  to  their  present  possessors, 
that  we  can  hardly  suppose  that  they  were  developed  under  the 


« 


tt 


tt 
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••  Prof.  Wyman  in  *  Proc.  of 
American  Acad,  of  Sciences/  yol.  iv. 
1860,  p.  17. 

"  Owen,  *  Anatomy  of  Verte- 
brates,' Tol.  i.  p.  533. 

>*  ^Die  Grosshirnwindungen  des 
Menschen,'  1868,  s.  95. 

'•  'Anatomy  of  Vertebrates,'  vol. 
ii.  p.  553. 

*•  « Proc.  Soc  Nat.  Hist.'  Boston, 
1863,  ToL  iz.  p,  185. 

«»  '  Man's  Place  in  Nature,'  p.  65. 


•*  I  had  written  a  rough  copy  of 
this  chapter  before  reading  a  valu- 
able paper,  *'Caratteri  rudimentali 
in  oi^ine  all'  origine  del  uomo" 
(*  Annuario  della  Soc.  d.  Nat.,'  Mo- 
dena,  1867,  p.  81),  by  G.  Canestrini, 
to  which  paper  1  am  considerably 
indebted.  Hkckel  has  given  admir- 
able dbcussions  on  this  whole  sub- 
ject, under  the  title  of  Dysteleology, 
in  his  '  Generelle  Morphologic '  and 
*  Schopfnngsgeschichta.' 
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conditions  which  now  exist.  Organs  in  this  latter  state  are  not 
strictly  rudimentary,  but  they  are  tending  in  this  direction. 
Nascent  organs,  on  the  other  hand,  though  not  fully  developed, 
are  of  high  service  to  their  x)os8e68ors,  and  are  capable  of  farther 
doyelopment  Budimentary  organs  are  eminently  variable;  and 
this  is  partly  intelligible,  as  they  are  useless,  or  nearly  useless, 
and  consequently  are  no  longer  subjected  to  natural  selection. 
They  often  become  wholly  suppressed.  When  this  occurs,  they 
are  nevertheless  liable  to  occasional  reappearance  through 
reversion— a  circumstance  well  worthy  of  attention. 

The  chief  agents  in  causing  organs  to  become  rudimentary 
seem  to  have  been  disuse  at  that  period  of  life  when  the  organ 
is  chiefly  used  (and  tMs  is  generally  during  maturity),  and  also 
inheritance  at  a  corresponding  period  of  life.  The  term 
"  disuse "  does  not  relate  merely  to  the  lessened  action  of 
muscles,  but  includes  a  diminished  flow  of  blood  to  a  part  or 
organ,  from  being  subjected  to  fewer  alternations  of  pressure,  or 
from  becoming  in  any  way  less  habitually  active.  Hudiments, 
however,  may  occur  in  one  sex  of  those  parts  which  are  normally 
present  in  the  other  sex;  and  such  rudiments,  as  we  shall 
hereafter  see,  have  often  originated  in  a  way  distinct  from  those 
here  referred  to.  In  some  cases,  organs  have  been  reduced  by 
means  of  natural  selection,  from  having  become  injurious  to  the 
species  under  changed  habits  of  life.  The  process  of  reduction 
is  probably  often  aided  through  the  two  principles  of  compensa- 
tion and  economy  of  growth ;  but  the  later  stages  of  reduction, 
after  disuse  has  done  all  that  can  fairly  be  attributed  to  it,  and 
when  the  saving  to  be  effiected  by  the  economy  of  growth  would  be 
very  small,^  are  difficult  to  understand.  The  final  and  complete 
suppression  of  a  part,  already  useless  and  much  reduced  in  size, 
in  which  case  neither  compensation  nor  economy  can  come  into 
play,  is  perhaps  intelligible  by  the  aid  of  the  hypothesis  of 
pangenesis.  But  as  the  whole  subject  of  rudimentary  organs 
has  been  discussed  and  illustrated  in  my  former  works,*^  I  need 
here  say  no  more  on  this  head. 

Budiments  of  various  muscles  have  been  observed  in  'many 
parts  of  the  human  body  ;^  and  not  a  few  muscles,  which  arc 


**  Some  good  criticisms  on  this 
subject  have  been  given  by  Messrs. 
Marie  and  Mivart,  in  'Transact. 
Zoolog.  Soc.*  1869,  vol.  vii.  p.  92. 

>«  <  Variation  of  Animals  and 
Plants  under  Domestication/  vol.  ii. 
pp.  317  and  397.  See  also  *  Origin 
ot'  Species,'  5th  edit.  p.  535. 

"  For  instance  M.  Richard  (<  An- 
nnles  des  Sciences  Nat.*  3rd  series, 


Zoolog.  1852,  torn,  xviii.  p.  13)  de- 
scribes and  figures  rudiments  of 
what  he  calls  the  *'  muscle  pcidieus 
de  la  main,"  which  he  says  is  some- 
times '*  iniiniment  petit.  Another 
mu5cle,  called  **  le  tibial  post^rieur," 
is  generally  quite  absent  in  the 
liand,  but  appears  from  time  to  time 
in  a  more  or  less  rudimentary  con- 
dition. 
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regularly  present  in  some  of  the  lower  animalB  can  occasionally 
be  detected  in  man  in  a  greatly  reduced  condition.  Every  one 
must  haye  noticed  the  power  which  many  animals,  especially 
horses,  possess  of  moving  or  twitching  their  skin ;  and  this  is 
effected  by  the  panntcu^us  carnosus.  Bemnants  of  this  muscle 
in  an  efficient  state  are  found  in  various  parts  of  our  bodies ;  for 
instance^  the  muscle  on  the  forehead,  by  which  the  eyebrows  are 
raised.  The  platyama  myoides^  which  is  well  developed  on  the 
neck,  belongs  to  this  system.  Prof.  Turner,  of  Edinburgh,  has 
occasionaUy  detected,  as  he  informs  me,  muscular  fasciculi  in 
five  different  situations,  namely  in  the  axiUce,  near  the  scapulas, 
dbc.,  all  of  which  must  be  referred  to  the  system  of  the  panni- 
adu8.  He  has  also  shewn  ^  that  the  musciUus  slemalis  or  stemah's 
bruiorum,  which  is  not  an  extension  of  the  rectus  ahdominalis, 
but  is  closely  allied  to  the  panniculus,  occurred  in  the  projwrtion 
of  about  three  per  cent  in  upwards  of  600  bodies :  he  adds,  that 
this  muscle  affords  /'  an  excellent  illustration  of  the  statement 
*'  that  occasional  and  rudimentary  structures  are  especially 
"  liable  to  variation  in  arrangement.*' 

Some  few  persons  have  the  power  of  contracting  the  super- 
ficial muscles  on  their  scalps;  and  these  muscles  are  in  a 
variable  and  partially  rudimentary  condition.  M.  A.  de  Gandolle 
hss  oonmaunicated  to  me  a  curious  instance  of  the  long-continued 
persistence  or  inheritance  of  this  power,  as  well  as  of  its  imusual 
development.  He  knows  a  family,  in  which  one  member,  the 
present  head  of  the  fieunily,  could,  when  a  youth,  pitch  several 
heavy  books  from  his  head  by  the  movement  of  the  scalp  alone ; 
and  he  won  wagers  by  performing  this  feat.  His  fiather,  uncle, 
grandfather,  and  his  three  children  possess  the  same  power  to 
the  same  unusual  degree.  This  family  became  divided  eight 
generations  ago  into  two  branches;  so  that  the  head  of  the 
above-mentioned  branch  is  cousin  in  the  seventh  degree  to  the 
head  of  the  other  branch.  This  distant  cousin  resides  in 
another  part  of  France ;  and  on  being  asked  whether  he  xx)8sessed 
the  same  faculty,  immediately  exhibited  his  power.  This  case  offers 
a  good  illustration  how  persistent  may  be  the  transmission  of  an 
absolutely  useless  faculty,  probably  derived  from  our  remote  semi- 
hnman  progenitors ;  since  many  monkeys  have,  and  frequently 
use  the  power,  of  largely  moving  their  scalps  up  and  down.^ 

The  extrinsic  muscles  which  serve  to  move  the  external  ear, 
and  the  intrinsic  muscles  which  move  the  different  parts,  are  in  a 
nidimentary  condition  in  man,  and  they  all  belong  to  the  system 

«•  Prof.  W.  Turner,  *  Proc.  Royal  Emotions  in  Man  and  Animals/ 
Soc.  Edinburgh,'  1866-67,  p.  65.  1872,  p.  144. 

"^   See    my   '  Expression   of  the 
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of  the  panniculus ;  they  are  also  yariable  in  deyelopment^  or  at 
least  in  function.  I  have  seen  one  man  who  could  draw  tho 
whole  ear  forwards;  other  men  can  draw  it  upwards;  another 
who  could  draw  it  backwards;^  and  from  what  one  of  these 
persons  told  me^  it  is  probable  that  moet  of  us,  by  often  touching 
our  ears,  and  thus  directing  our  attention  towards  them,  could 
reooyer  some  power  of  movement  by  repeated  trials.  The  power 
of  erecting  and  directing  the  shell  of  the  ears  to  the  Tarious 
points  of  the  compass,  is  no  doubt  of  the  highest  service  to 
many  animals,  as  they  thus  perceive  tlie  direction  of  danger; 
but  I  have  never  heard,  on  sufficient  evidence,  of  a  man  who 
possessed  this  power,  the  one  which  might  be  of  use  to  him. 
Tlie  whole  external  shell  may  be  considered  a  rudiment,  together 
with  the  various  folds  and  prominences  (helix  and  anti-helix, 
tragus  and  anti-tragus,  <&c.)  which  in  the  lower  animals 
strengthen  and  support  the  ear  when  erect,  without  adding 
much  to  its  weight.  Some  authors,  however,  suppose  that  the 
cartilage  of  the  shell  serves  to  transmit  vibrations  to  the 
acoustic  nerve;  but  Mr.  Toynbee,^  after  collecting  all  the 
known  evidence  on  this  head,  concludes  that  the  external  shell 
is  of  no  distinct  use.  The  ears  of  the  chimpanzee  and  orang  are 
curiously  like  those  of  man,  and  tlie  proper  muscles  are  likewise 
but  very  slightly  developed.^  I  am  also  assured  by  the  keepers  in 
the  Zoological  Gardens  that  these  animals  never  move  or  erect 
their  ears ;  so  that  they  are  in  an  equally  rudimentary  condition 
with  those  of  man,  as  far  as  function  is  concerned.  Why  these 
animals,  as  well  as  the  progenitors  of  man,  should  have  lost  tho 
power  of  erecting  their  ears,  we  cannot  say.  It  may  be,  though 
I  am  not  satisfied  with  this  view,  that  owing  to  their  arboreal 
habits  and  great  strength  they  were  but  little  exposed  to  danger, 
and  so  during  a  lengthened  period  moved  their  ears  but  little, 
and  thus  gradually  lost  the  power  of  moving  them.  This 
would  be  a  parallel  case  with  that  of  those  large  and  heavy 
birds,  which,  from  inhabiting  oceanic  islands,  have  not  been 
exposed  to  the  attacks  of  beasts  of  prey,  and  have  consequently 
lost  tbe  power  of  using  their  wings  for  flight.  The  inability  to 
move  the  ears  in  man  and  several  apes  is,  however,  partly  com- 
pensated by  the  freedom  with  which  they  can  move  the  head  in 

''  Canestrini  quotes  Hyrtl.  ('  An-  lately  been  experimenting   on   the 

nuario  della  Soc.   del  Naturalisti/  function   of  the  shell  of  the  ear, 

Modena,  1867,  p.  97)  to  the  same  and  has  come   to  nearly  the  same 

effect.  conclusion  as  that  given  hei'e. 

*>  'The  Diseases  of  the  Ear,'  by  '*  Prof.  A.   Macalister,   *Annnls 

J.   Toynbee,    F.R.S.,    1860,    p.    12.  and  Mag,  of  Nat.  History,'  voL  vii., 

A  distinguished   physiologist,  Prof.  1871,  p.  342. 
Preyer,   informs   me    that  he   had 
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a  horizontal  plane,  so  as  to  catch  sounds  from  all  directions.  It 
has  been  aesertad  that  the  ear  of  mitn  alone  poesesses  a  lobole ; 
bnt  "a  rudiment  of  it  is  (bund  in  the  gorilla;""  and,  as  I  hear 
from  Prof.  Frejer,  it  is  not  rarely  absent  in  the  negro. 

The  celebrated  Rcnlptor,  Mr.  Woolncr,  informR  mo  of  one  tittle 
pecotiarit;  in  the  external  ear,  which  he  has  often  obwrved  both 
in  men  and  women,  and  of  which  he  perceived  the  full  signi- 
ficance.    Bis  attention  was  first  called  to  the  subject  whilst  at 
work  on  his  figure  of  Puck,  to  which  ho  had  given  pointed  ears. 
He  was  thus  led  to  eiajoine  the  ears  of  various  monkeys,  and  snl>- 
seqnently  more  carefully  those  of  man.    The  peculiarity  consists 
in  a  little  blunt  point,  projecting  from  the  inwardly  folded  mai^n, 
or  helix.    When  present,  it  is  developed  at  birth,  and,  according 
to  Prof.  Ludwig  Meyer,  more  frequently  in  man  than  in  woman. 
Mr.  Woolner  mode  an  exact  model  of  one  such  cose,  and  sent  me 
the  accompanying  drawing.    (Fig.  2.) 
These  points  not  only  project  inwards 
towards  the  centre  of  the  ear,  but  often 
a  little  outwards  from  its  plane,  so  as 
to  be  visible  when  the  bead  is  viewed 
bom  directly  in  front  or  behind.    They 
ore  variable  in  size,  and  somewhat  in     (. 
position,  standing  either  a  little  higher     ', 
or  lower ;  and  they  sometimes  occnr    /| 
on  one  ear  and  not  on  the  other.  They    [ 
are  not  confined  to  mankind,  for  I  ob- 
Rcrved  a  case  in  one  of  the  spider- 
monkeys   (^AMet    betlzAulK)    in    our 
Zoological  Gardens;  and  Dr.  E.  Bay 

Lankester  infbrma  me  of  another  case  ^'Sl'i^^r^:^^'^ 
in  ft  chimpanzee  in  the  gardens  at  a.  Tbepnij«nngtK4ni, 
HambtUK-  The  helix  obviously  con- 
sists of  the  extreme  margin  of  the  ear  folded  inwards;  and 
this  folding  appears  to  be  in  some  manner  connected  with  the 
whole  eitemal  ear  being  permanently  pressed  backwards.  In 
roan]'  mcmkeys,  which  do  notstand  hi^  in  the  order,  as  baboons 
and  SMno  species  of  macaous,*'  the  upper  portion  of  the  ear  is 
slightly  pointed,  and  the  margin  ia  not  at  all  folded  inwards; 
but  if  the  margin  wore  to  be  thus  folded,  a  slight  point  would 
necessarily  project  inwards  towards  the  centre,  and  probably  a 
litUe  outwards  &om  the  plane  of  the  ear ;  and  this  I  believe  to 

"  Mt.  St.  George    Miv«rt,  'Ele-  Lemuroidea,   Id    Meurs.  Kurie  and 

meDtary  Automy/  1878,  p.  398.  MiT«rf«  Mctlleat  p»p«r  Id  'Tniii- 

"  Sm   ■]»>    Mine    remarks,   and  stict.  Zo«log.  Soc.' vol.  ill.  1889.  pp. 

lh«  drnwinga  of  tbo   ean   of  the  6  and  <<0. 
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be  their  origin  in  many  cases.  On  the  other  hand.  Prof.  L.  Meyer, 
in  an  able  paper  recently  published,"  maintains  that  the  whole 
case  is  one  of  mere  variability ;  and  that  the  projections  are  not 
real  ones,  but  are  due  to  the  internal  cartilage  on  each  side  of 
the  points  not  haying  been  folly  developed.  I  am  quite  ready 
to  admit  that  this  is  the  correct  explanation  in  many  instances, 
as  in  those  figured  by  Prof.  Meyer,  in  which  there  are  several 
minute  x)oint8,  or  the  whole  margin  is  sinuous.  I  have  myself 
seen,  through  the  kindness  of  Dr.  L.  Down,  the  ear  of  a  micro- 
cephalous idiot,  on  which  there  is  a  projection  on  the  outside 
of  the  helix,  and  not  on  the  inward  folded  edge,  so  that  this 
point  can  have  no  relation  to  a  former  apex  of  the  ear.  Never- 
theless in  some  cases,  my  original  view,  that  the  points 
are  vestiges  of  the  tips  of  formerly  erect  and  i)ointed  ears, 
still  seems  to  me  probable.  I  think  so  from  the  frequency  of 
their  occurrence,  and  from  the  general  correspondence  in 
l^osition  with  that  of  the  tip  of  a  pointed  ear.  In  one  case,  of 
which  a  photograph  has  been  sent  me,  the  projection  is  so  large, 
that  supposing,  in  accordance  with  Prof.  Meyer*s  view,  the  ear 
to  be  made  perfect  by  the  equal  development  of  the  cartilage 
throughout  the  whole  extent  of  the  margin,  it  would  have 
covered  fully  one-third  of  the  whole  ear.  Two  cases  have  been 
communicated  to  me,  one  in  North  America,  and  the  other  in 
England,  in  which  the  upper  margin  is  not  at  all  folded  inwards, 
but  is  pointed,  so  that  it  closely  resembles  the  pointed  ear  of  an 
ordinary  quadruped  in  outline.  In  one  of  these  cases,  which  was 
that  of  a  young  child,  the  father  compared  ihe  ear  with  the 
drawing  which  I  have  given"  of  tlie  ear  of  a  monkey,  the 
Cynopithecus  niger,  and  says  that  their  outlines  are  closely 
similar.  If,  in  these  two  cases,  the  margin  had  been  folded 
inwards  in  the  normal  manner,  an  inward  projection  must  have 
been  formed.  I  may  add  that  in  two  other  cases  the  outline  still 
remains  somewhat  xx)inted,  although  the  margin  of  the  upper 
part  of  the  ear  is  normally  folded  inwards— in  one  of  them 
however,  very  narrowly.  The  following  woodcut  (No.  3)  is  an 
accurate  copy  of  a  photograph  of  the  foetus  of  an  orang  (kindly 
sent  me  by  Dr.  Nitsche),  in  which  it  may  be  seen  how  different  the 
]x>inted  outline  of  the  ear  is  at  this  period  from  its  adult  condition, 
when  it  bears  a  close  general  resemblance  to  that  of  man.  It  is 
evident  that  the  folding  over  of  the  tip  of  such  an  ear,  unless  it 
changed  greatly  during  its  further  development,  would  give  rise 
to  a  point  projecting  inwards.    On  the  whole,  it  still  seems  to 

"  UeberdasDarwin'scheSpitzohr,         ''  *The  Expression  of  the  £mo- 
Archiv  fiir  Path.    Anat,  und  Phys.     tions/  p.  136. 
1871,  p.  485. 


me  probftble  that  the  poiuta  in  qiuation  are  in  Bome  cases,  both 
in  nun  and  apes,  veetiges  of  a  former  condition. 


Fig.  3.    PiMiu.af  an  Drug.    Eua 


phoUigraph.  obcwlng  IJi«  lurm  if 


s  cupy  of  »  pi 
It  this  aiiy 

The  nictitating  membnine,  or  third  eyelid,  with  ite  aoceBsory 
nnucles  and  other  Btmctares,  is  eapecially  well  developed  in 
fairds,  and  is  of  much  fiinctional  importance  to  them,  as  it  can 
be  rapidly  drawn  acnxu  the  whole  eye-boll.  It  is  found  in  some 
r^tilee  and  Hmphibians,  and  in  certain  fiahea,  as  in  sharks.  It 
is  &iriy  well  developed  in  the  two  lower  divieions  of  the  mam- 
malian series,  namely,  in  the  monotremata  and  marsupials,  ami 
in  some  few  of  the  higher  mammals,  as  in  the  w&lroB.  But  in 
man,  the  qnadmmana,  and  most  other  mammals,  it  exists,  oh  is 
admitted  by  all  anatomists,  as  a  more  rudiment,  called  the 
semilnnar  toli." 

The  sense  of  smell  is  of  the  highest  importance  to  the  greater 
nomber  of  mammals— to  some,  as  the  ruminants,  in  warning 
them  of  dai^er;  to  others,  as  the  camivora,  in  finding  their 
prey;  to  others,  again,  as  the  wild  boar,  for  both  purposes 
combined.  But  the  sense  of  smell  is  of  extremely  slight  service, 
if  any,  even  to  the  dark  coloured  races  of  men,  in  whom  it  is 


■*  Uullcr'a  '  Elements  of  Phjii- 
ologr,'  Eng.  tnnaliit.,  1842,  vol.  ii. 
p.  1II7.  Owen, '  AnHtQiny  of  Vert*. 
bntet,'  tdI.  ill.  p.  260 ;  ibid,  on 
Ihe  Wilrni,  'Proc.  Zoolo;;.  Snt.' 
Naiember  8lh,   18M.     Sec  also  U. 


Kdoi,  'Omt  ArtiiU  and  Annto- 
miiti,'  p.  106.  This  radltneat  ii|>- 
pnr«atly  i>  Bomewhst  Inrger  In 
NegTO«s  sad  Aiutrnliani  than  ill 
Kuropeana,  tte  Ciirl  Vogt, '  l.ecturrs 
uQ  Mnn,'  Eng.  trnnsliit.  [i.  129. 
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mucli  more  highly  developed  than  in  the  white  and  civilised 
races.^  Nevertheless  it  does  not  warn  them  of  danger,  nor  guide 
them  to  their  food ;  nor  does  it  prevent  the  Esquimaux  from 
Bleeping  in  the  most  fetid  atmosphere,  nor  many  savages  from 
eating  half-putrid  meat.  In  Europeans  the  ix)wer  differs  greatly 
in  different  individuals,  as  I  am  assured  by  an  eminent  naturalist 
who  possesses  this  sense  highly  developed,  and  who  has  at- 
tended to  the  subject.  Those  who  believe  in  the  principle 
of  gradual  evolution,  will  not  readily  admit  that  the  sense  of 
smell  in  its  present  state  was  originally  acquired  by  man,  as 
he  now  exists.  He'  inherits  the  power  in  an  enfeebled  and 
so  far  rudimentary  condition,  from  some  early  progenitor,  to 
whom  it  was  highly  serviceable,  and  by  whom  it  was  con- 
tinually used.  In  those  animals  which  have  this  sense  highly 
developed,  such  as  dogs  and  horses,  the  recollection  of  persons 
and  of  places  is  strongly  associated  with  their  odour ;  and  we  can 
thus  perhaps  understand  how  it  is,  as  Dr.  Maudsley  has  truly 
remarked,^  that  the  sense  of  smell  in  man  "  is  singularly  effective 
"  in  recalling  vividly  the  ideas  and  images  of  forgotten  scenes 
"  and  places." 

Man  differs  conspicuously  from  all  the  other  Primates  in  being 
almost  naked.  But  a  few  short  straggling  hairs  are  found  over 
the  greater  part  of  the  body  in  the  man,  and  fine  down  on  that 
of  the  woman.  The  different  races  differ  much  in  hairiness ;  and 
in  the  individuals  of  the  same  race  the  hairs  are  highly  variable, 
not  only  in  abundance,  but  likewise  in  position :  thus  in  some 
Europeans  the  shoulders  are  quite  naked,  whilst  in  others  they 
bear  thick  tufts  of  hair.^  There  can  be  little  doubt  that  the 
hairs  thus  scattered  over  the  body  are  the  rudiments  of  the 
uniform  hairy  coat  of  the  lower  animals.  This  view  is  rendered 
all  the  more  probable,  as  it  is  known  that  fine,  short,  and  pale- 
coloured  hairs  on  the  limbs  and  other  parts  of  the  body,  occasion- 


'"  The  account  given  by  Humboldt 
of  the  power  of  smell  possessed  by 
the  natives  of  South  America  is  well 
known,  and  has  been  con  Binned  by 
others.  M.  Houzeau  (*  Etudes  sur 
les  Facultes  Mentales,'  &c.,  torn.  i. 
1872,  p.  91)  asserts  that  he  re- 
peatedly made  experiments,  and 
proved  that  Negroes  and  Indians 
could  recognise  persons  in  the  dark 
by  their  odour.  Dr.  W.  Ogle  has 
made  some  curious  observations  on 
the  connection  between  the  power 
of  smell  and  the  colouring  matter 
of   the  mucous  membrane  of  the 


olfactory  region,  as  well  as  of  the 
skin  of  the  body.  I  have,  therefore, 
spoken  in  the  text  of  the  dark- 
coloured  races  having  a  finer  sense 
of  smell  than  the  white  races.  Sec 
his  paper,  *•  Medico-Chirurgical  Tran- 
sactions,' London,  vol.  liii.,  1870, 
p.  276. 

*'  *  The  Physiology  and  Pathologv 
of  Mind,'  2nd  edit.  1868,  p.  134. 

^  Eschricht,  (Jeber  die  Kichtung 
der  Haare  am  menschlichen  Korper, 
^MilUer's  Archiv  fiir  Anat.und  Phys.' 
1837,  s.  47.  I  shall  often  have'  to 
refer  to  this  very  curious  paper. 
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ally  become  developed  into  "thickset,  long,  and  rather  coarse 
*'  dark  hairs/'  when  abnormally  nourished  near  old-standing 
inflamed  snrfaces.^ 

I  am  informed  by  Sir  James  Paget  that  often  several  members 
of  a  family  have  a  few  hairs  in  their  eyebrows  much  longer  than 
the  others;  so  that  even  this  slight  peculiarity  seems  to  be 
inherited.  These  hairs,  too,  seem  to  have  their  representatives ; 
for  in  the  chimpanzee,  and  in  certain  species  of  Macacus,  there 
are  scattered  hairs  of  considerable  leogth  rising  from  the  naked 
skin  above  the  eyes,  and  corresponding  to  our  eyebrows ;  similar 
long  hairs  project  from  the  hairy  covering  of  the  superciliary 
ridges  in  some  baboons. 

The  fine  wool-like  hair,  or  so-called  lanugo,  >vith  which  the 
human  foetus  during  the  sixth  month  is  thickly  covered,  offers  a 
more  curious  case.    It  is  first  developed,  during  the  fifth  month, 
on  the  eyebrows  and  face,  and  especially  round  the  mouth, 
where  it  is  much  longer  than  that  on  the  head.    A  moustache 
of  this  kind  was  observed  by  Eschricht'^  on  a  female  foetus ;  but 
this  is  not  so  surprising  a  circumstance  as  it  may  at  first  appear, 
for  the  two  sexes  generally  resemble  each  other  in  all  external 
characters  during  an  early  period  of  growth.    The  direction  and 
arrangement  of  the  hairs  on  all  parts  of  the  foetal  body  are  the 
same  as  in  the  adult,  but  are  subject  to  much  variability.    The 
wh<de   surface,  including  even  the  forehead  and  ears,  is  thus 
thickly  clothed;  but  it  is  a  significant  fact  that  the  palms  of  the 
hands  and  the  soles  of  the  feet  are  quite  naked,  like  the  inferior 
surfaces  of  all  four  extremities  in  n^ost  of  the  lower  animals.    As 
this  can  hardly  be  an  accidental  coincidence,  the  woolly  cover- 
ing of  the  foetus  probably  represents  the  first  permanent  coat  of 
hair  in  those  mammals  which  are  born  hairy.    Three  or  four 
cases  have  been  recorded  of  persons  bom  with  their  whole  bodi&^ 
and  faces  thickly  covered  with  fine  long  hairs;  and  this  strange 
condition  is  strongly  inherited,  and  is  correlated  with  an  abnor- 
mal condition  of  the  teeth  .'*^    Prof.  Alex.  Brandt  informs  me  that 
he  has  compared  the  hair  from  the  face  of  a  man  thus  charac- 
terised, aged  thirty-five,  with  the  lanugo  of  a  foetus,  and  finds  it 
quite  similar  in  texture ;  therefore,  as  he  remarks,  the  case  may 
be  attributed  to  an  arrest  of  development  in  the  hair,  together 
with  its  continued  growth.    Many  delicate  children,  as  I  have 

**  Paget,  'Lectures  on  Surgical  has  recently  sent  me  an  additional 

Pathology,'  1853,  vol.  i.  p.  71.  case  of  a  father  and  son,  born  in 

*  Eschricht,  ibid.  s.  40,  47.  Russia,  with  these  peculiarities.     I 

*'  See  my  *  Variation  of  Animals  have  received  drawings  of  both  from 

and  Plants    nnder   Domestication,'  Paris. 

vol.  it  p.  327.    Prof.  Alex.  Brandt 
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been  assured  by  a  surgeon  to  a  hospital  for  children,  have  their 
backs  covered  by  rather  long  silky  hairs ;  and  such  cases  pro- 
bably come  nnder  the  same  head. 

It  appears  as  if  the  posterior  molar  or  wisdom-teeth  were 
tending  to  become  rudimentary  in  the  more  civilised  races  of 
man.  These  teeth  are  rather  smaller  than  the  other  molars,  as 
is  likewise  the  case  with  the  corresponding  teeth  in  the  chim- 
imnzeo  and  orang;  And  they  have  only  two  separate  fangs. 
They  do  not  cut  through  the  gums  till  about  the  seventeentli 
year,  and  I  have  been  assured  that  they  are  much  more  liable  to 
decay,  and  are  earlier  lost  than  the  other  teeth ;  but  this  is  denied 
by  some  eminent  dentists.  They  are  also  much  more  liable  to 
yaiy,  both  in  structure  and  in  the  period  of  their  development, 
than  the  other  teeth.^*  In  the  Melanian  races,  on  the  other 
hand,  the  wisdom-teeth  are  usually  furnished  with  three 
separate  fangs,  and  are  generally  sound ;  they  also  differ  from 
the  other  molars  in  size,  less  than  in  the  Caucasian  races/-^ 
Prof.  Schaaffhauson  accounts  for  this  difference  between  the 
races  by  "  the  posterior  dental  portion  of  the  jaw  being  always 
"  shortened "  in  those  that  are  civihsed,^*  and  this  shortening  may, 
I  presume,  be  attributed  to  civilised  men  habitually  feeding  on 
soft,  cooked  food,  and  thus  using  their  jaws  less.  I  am  informed 
by  Mr.  Brace  that  it  is  becoming  quite  a  conunon  practice  in  the 
Ignited  States  to  remove  some  of  the  molar  teeth  of  children,  as 
the  jaw  does  not  grow  large  enough  for  the  perfect  development 
of  the  normal  number.** 

With  respect  to  the  alimentary  canal,  I  have  met  with  an 
account  of  only  a  single  rudiment,  namely  the  vermiform  append- 
age of  the  c«BCum.  The  csBcum  is  a  branch  or  diverticulum  of 
the  intestine,  ending  in  a  cul-de-sac,  and  is  extremely  long  in 
many  of  the  lower  vegetable-feeding  mammals.  In  the  marsupial 
koala  it  is  actually  more  than  thrice  as  long  as  the  whole  body.*^ 
It  is  sometimes  produced  into  a  long  gradually-tapering  point, 
and  is  sometimes  constricted  in  pai*ts.  It  appears  as  if,  in  con- 
sequence of  changed  diet  or  habits,  the  cadcum  had  become  much 


«  Dr.  Webb,  *  Teeth  in  Man  and 
the  Anthropoid  Apes/  as  qaoted  by 
Dr.  C.  Carter  Blake  in  'Anthropo- 
logical Review/  July  1867,  p.  299. 

^*  Owen,  'Anatomy  of  Verte- 
lirates,'  vol.  iii.  pp.  320,  321,  and 
325. 

*•  *  On  the.  Primitive  Form  of  the 
Skull/  Rng.  translat.  in  'Anthropo- 
logical Review,'  Oct.  1868,  p.  426. 

**  Prof.  Montegaasza  writes  to  me 


from  Florence,  that  he  has  lately 
been  studying  the  last  molar  teeth 
in  the  different  races  of  man,  and 
has  come  to  the  same  conclusion  as 
that  given  in  my  text,  viz.,  that  in 
the  higher  or  oivilised  races  they 
are  on  the  road  towards  atrophy  or 
elimination. 

^  Owen,    '  Anatomy    of   Verte- 
brates,' vol  iii.  pp.  416,  434,  441. 
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shortened  in  Tarious  animals,  the  venniform  appendage  being 
left  as  a  radiment  of  the  shortened  part.  That  this  appendage 
is  a  radiment,  we  may  infer  from  its  small  size,  and  from  the 
eridenoe  which  Prof.  Ganestrini^'^  has  collected  of  its  variability 
in  man.  It  is  occasionally  qnite  absent,  or  again  is  largely 
dereloped.  The  passage  is  sometimes  completely  closed  for  half 
or  two-thirds  of  its  length,  with  the  terminal  part  consisting  of 
a  flattened  solid  expansion.  In  the  orang  this  appendage  is  long 
and  conTolnted:  in  man  it  arises  from  the  end  of  the  short 
ciecnm,  and  is  commonly  from  four  to  five  inches  in  length, 
being  only  about  the  third  of  an  inch  in  diameter.  Not  only  is 
it  nseless,  bnt  it  is  sometimes  the  cause  of  death,  of  which  fact 
I  faaye  lately  heard  two  instances:  this  is  due  to  small  hard 
bodies,  such  as  seeds,  entering  the  passage,  and  causing  inflam- 
mation.^ 

In  some  of  the  lower  Quadrumana,  in  the  Lemuridffi  and 
CamiTora,  as  well  as  in  many  marsupials,  there  is  a  passage  near 
the  lower  end  of  the  humerus,  called  the  supra-condyloid  fora- 
men, tiirough  which  the  great  nerve  of  the  fore  limb  and  often 
the  great  artery  pass.  Now  in  the  humerus  of  man,  there  is 
generally  a  trace  of  this  passage,  which  is  sometimes  fairly  well 
developed,  being  formed  by  a  depending  hook-like  process  of 
bone,  completed  by  a  band  of  ligament.  Dr.  Struthers,^'  who  has 
closely  attended  to  the  subject,  has  now  shewn  that  this 
peculiarity  is  sometimes  inherited,  as  it  has  occurred  in  a  father, 
and  in  no  less  than  four  out  of  his  seven  children.  When  pre- 
sent, the  great  nerve  invariably  passes  through  it;  and  this 
clearly  indicates  that  it  is  the  homologuc  and  rudiment  of  the 
8aprA-oondyloid  foramen  of  the  lower  animals.  Prof.  Turner 
estimates,  as  he  informs  me,  that  it  occurs  in  about  one  per  cent, 
of  recent  skeletons.  But  if  the  occasional  development  of  this 
etrnctore  in  man  is,  as  seems  probable,  due  to  reversion,  it  is  a 
letum  to  a  very  ancient  state  of  things,  because  in  the  higher 
Quadrumana  it  is  absent. 

There  is  another  foramen  or  perforation  in  the  humerus. 


*'  'Annuario  della  Soc.  d.  Nat.' 
Modena,  1867,  p.  94. 

"  M.  C.  Martins  ("  De  FUnite' 
Organiqne,"  in  '  Revue  des  Deux 
Mondes,'  Jane  15,  1862,  p.  16),  and 
Hackel  ('  Generelle  Morphologie/ 
B.  ii.  8.  278),  have  both  remarked 
on  the  singular  fact  of  this  rudi- 
loent  sometimes  causing  death. 

**  With  respect  to  inheritance, 
!^  Br.  Stmthers  in  the  *  Lancet,' 


Feb.  15,  1873,  and  another  im- 
portant paper,  ibid.,  Jan.  24,  1863, 
p.  83.  Dr.  Knox,  as  I  am  informed, 
was  the  first  anatomist  who  drew 
attention  to  this  peculiar  structure 
in  man ;  see  his  *  Great  Artists  and 
Anatomists,'  p.  63.  See  also  an  im- 
portant memoir  on  this  process  bj 
Dr.  Gruber,  in  the  *  Bulletin  de 
I'Acad.  Imp.  de  St.  Pe'tersboure/ 
torn.  xii.  1867,  p.  448. 
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occasionally  present  in  man,  which  may  be  called  the  inter- 
condyloid.  This  occurs,  but  not  constantly,  in  varioas  anthro- 
]x>id  and  other  apes,^  and  likewise  in  many  of  the  lower  animals. 
It  is  remarkable  that  this  perforation  seems  to  ba?6  been  present 
in  man  much  more  frequently  during  ancient  times  than 
recently.  Mr.  Busk^^  has  collected  the  following  evidence  on 
this  head :  Prof.  Broca  **  noticed  the  perforation  in  four  and  a 
"  half  per  cent,  of  tbe  arm-bones  collected  in  the  '  Gimetiere  da 
"  Sud,'  at  Paris ;  and  in  the  Grotto  of  Orrony,  the  contents  of 
''which  are  referred  to  the  Bronze  period,  as  many  as  eight 
"  humeri  out  of  thirty-two  were  perforated ;  but  this  extraordi- 
"  nary  proportion,  he  thinks,  might  be  due  to  the  cavern  having 
"  been  a  sort  of  '  family  vault.'  Again,  M.  Dupont  found  thirty 
per  cent,  of  perforated  bones  in  the  caves  of  the  Valley  of  tlie 
Lesse,  belonging  to  the  fieindeer  period ;  whilst  M.  Leguay,  in 
"  a  sort  of  dolmen  at  Argenteoil,  observed  twenty-five  per  cent, 
"to  be  perforated;  and  M.  Pruner-Bey  found  twenty-six  per 
"  cent,  in  the  same  condition  in  bones  from  Yaureal.  Nor  should 
''  it  bo  left  unnoticed  that  M.  Pruner-Bey  states  that  this  con- 
''  dition  is  common  in  Guanche  skeletons."  It  is  an  intereBting 
fact  that  ancient  races,  in  this  and  several  other  cases,  more 
frequently  present  structures  which  resemble  those  of  the  lower 
animals  than  do  the  modem.  One  chief  cause  seems  to  be  that 
the  ancient  races  stand  somewhat  nearer  in  the  long  line  of 
descent  to  their  remote  animal-like  progenitors. 

In  man,  the  os  coccyx,  together  with  certain  other  vertebne 
hereafter  to  be  described,  though  functionless  as  a  tail,  plainly 
represent  this  part  in  other  vertebrate  animals.  At  an  early 
embryonic  period  it  is  free,  and  projects  beyond  the  lower 
extremities;  as  may  be  seen  in  the  drawing  (Fig.  1.)  of  a  human 
embryo.  Even  after  birth  it  has  been  known,  in  certain  rare 
and  anomalous  cases,*^  to  form  a  small  external  rudiment  of  a 
tail.  The  os  coccyx  is  short,  usually  including  only  four 
vcrtebrsB,  all  anchylosod  together:   and  these  are  in  a  rudi- 

•*  Mr.  St.  George  Miyart,  *  Trans-  *'  Quatrefages  has  lately  collected 

act.  Phil.  Soc'  1867,  p.  310.  the  evidence  on  this  subject.    *■  Rcvne 

"  "On  the  Caves  of  Gibraltar,"  des  Cours  Scientifiques,*  1867-1868, 

'Transact.    Internat.    Congress     of  p.  625.     In  1840  Fleischmann  ex- 

Prehist.  Arch.'  Third  Session,  1869,  hibited   a   human  foetus   bearing  a 

p.   159.     Prof.    Wyman   has   lately  free  tail,  which,  as  is  not  always  the 

shewn  (Fourth  Annual  Report,  Pea-  case,  included  vertebral  bodies ;  and 

body  Museum,  1871,  p.  20),  that  this  this  tail  was  critically  examined  by 

perforation  is  present  in  thirty-one  the  many  anatomists  present  at  the 

per   cent,   of  some  human  remains  meeting  of  naturalists  at  Erlangen 

from  ancient  mounds  in  the  Western  (see   Mai^shall  in   Niederlandischen 

United  States,  and  in  Florida.  It  Archivflir  Zoologie,  Decemberl871). 
frequently  occurs  in  the  negro. 
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mentary  condition,  for  they  consist,  with  the  exception  of  the 
baaal  one,  of  the  centrum  alone.'"  They  are  famished  with 
wxoQ  small  muscles ;  one  of  which,  as  I  am  informed  by  Prof. 
Tnmer,  has  been  expressly  described  by  Theile  as  a  rudimentary 
repetition  of  the  extensor  of  the  tail,  a  muscle  which  is  so 
largely  deTeloped  in  many  mammals. 

The  spinal  cord  in  man  extends  only  as  far  downwards  as  the 
last  dorsal  or  first  lumbar  yertebra;  but  a  thread-like  struc- 
tore  (theyi^tim  terminale)  runs  down  the  axis  of  the  sacral  part 
of  the  spinal  canal,  and  even  along  the  back  of  the  coccygeal 
bones.  The  upper  part  of  this  filament,  as  Prof.  Turner 
informs  me,  is  undoubtedly  homologous  with  the  spinal  cord ; 
but  the  lower  part  apparently  consists  merely  of  the  pia  mater, 
or  Tascular  investing  membrane.  Even  in  this  case  the  os 
coccyx  may  be  said  to  possess  a  veslige  of  so  important  a 
structnre  as  the  spinal  cord,  though  no  longer  enclosed  within 
a  bony  canal.  The  following  fact,'  for  which  I  am  also  in- 
debted to  Prof.  Turner,  shews  how  closely  the  os  coccyx  corre- 
sponds with  the  true  tail  in  the  lower  animals :  Luschka  has 
recently  discovered  at  the  extremity  of  the  coccygeal  bones  a 
very  peculiar  convoluted  body,  which  is  continuous  with  the 
middle  sacral  artery;  and  this  discovery  led  Krause  and  Meyer 
to  examine  the  tail  of  a  monkey  (Macacus),  and  of  a  cat,  in  both 
of  which  they  found  a  similarly  convoluted  body,  though  not  at 
the  extremity. 

The  reproductive  system  offers  various  rudimentary  struc- 
tures; but  these  differ  in  one  important  respect  from  tho 
forgoing  cases.  Here  we  are  not  concerned  with  the  vestige  of 
a  part  which  does  not  belong  to  the  species  in  an  efficient  state, 
but  with  a  part  efficient  in  the  one  sex,  and  represented  in  tho 
other  by  a  mere  rudiment.  Nevertheless,  the  occurrence  of 
such  rudiments  is  as  difficult  to  explain,  on  the  belief  of  the 
separate  creation  of  each  species,  as  in  the  foregoing  cases. 
Hereafter  I  shall  have  to  recur  to  these  rudiments,  and  shall 
shew  that  their  presence  generally  depends  merely  on  inheri- 
tance, that  is,  on  parts  acquired  by  one  sex  having  been 
partially  transmitted  to  the  other.  I  trill  in  this  place  only  give 
(dome  instances  of  such  rudiments.  It  is  well  known  that  in  the 
nudes  of  all  mammals,  including  man,  rudimentary  mammeB 
exist.  These  in  several  instances  have  become  well  developed, 
and  have  yielded  a  copious  supply  of  milk.  Their  essential 
identity  in  the  two  sexes  is  likewise  shewn  by  their  occasional 
sympathetic  enlargement  in  both   during  an   attack  of  the 

**  Owen,  *  On  the  Nature  of  Limbs,'  1849,  p.  114. 
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measles.  The  vesicula  prostatica,  which  has  been  observed  iii 
many  male  mammals,  is  now  tmiyersally  acknowledged  to  be 
the  homologue  of  the  female  nterus,  together  with  the  con- 
nected passage.  It  is  impossible  to  read  Lenckart's  able 
description  of  this  organ,  and  his  reasoning,  without  admitting 
the  justness  of  his  conclusion.  This  is  especially  clear  in  the 
case  of  those  mammals  in  which  the  true  female  uterus 
bifurcates,  for  in  the  males  of  these  the  yesicula  likewise 
bifurcates.^*  Some  other  rudimentary  structures  belonging  to 
the  reproductive  system  might  have  been  here  adduced.^ 

The  bearing  of  the  three  great  classes  of  fiacts  now  given  is 
unmistakeable.  But  it  would  be  sux)erfluous  fully  to  recapitulate 
the  line  of  argument  given  in  detail  in  my  '  Origin  of  Species.' 
The  homological  construction  of  the  whole  frame  in  the  members 
of  tbe  same  class  is  intelligible,  if  we  admit  their  descent  from 
a  common  progenitor,  together  with  their  subsequent  adaptation 
to  diversified  conditions.  On  any  other  view,  the  similarity  of 
pattern  between  the  hand  of  a  man  or  monkey,  the  foot  of  a 
horse,  the  flipper  of  a  seal,  the  wing  of  a  bat,  &c,,  is  utterly 
inexplicable.**  It  is  no  scientific  explanation  to  assert  that  they 
liave  all  been  formed  on  the  same  ideal  plan.  With  respect  to 
development,  we  can  clearly  understand,  on  the  principle  of 


**  Leuckart,  in  Todd's  *  Cyclop, 
of  Anat.'  1849-52,  vol.  iv.  p.  1415. 
In  '  man  this  organ  is  only  from 
three  to  six  lines  in  length,  but, 
like  so  many  other  rudimentary 
parts,  it  is  variable  in  deyelopment 
as  well  as  in  other  characters. 

•*  See,  on  this  subject,  Owen, 
'Anatomy  of  Vertebrates,*  vol.  iii. 
pp.  675,  676,  706. 

**  Prof.  Bianconi,  in  a  recently 
published  work,  illustrated  by  ad- 
mirable engravings  ('La  Th^rie 
I><irwinienne  et  la  cr^tion  dite  in- 
dcfpendante,*  1874),  endeavours  to 
show  that  homological  structures,  in 
the  above  and  other  cases,  can  bo 
fully  explained  on  mechanical  prin- 
ciples, in  accordance  with  their  uses. 
No  one  has  shewn  so  well,  how  ad- 
mirably such  structures  are  adapted 
for  their  final  purpose;  and  this 
adaptation  can,  as  I  believe,  be 
explained  throueh  natural  selection. 
In  considering  the  wing  of  a  bat,  he 
brings  forwani  (p.  218)  what  appears 
to    me   (to    use   Auguste   Comte's 


words)  a  mere  metaphysical  prin- 
ciple, namely,  the  preservation  '*  in 
"  its  integrity  of  tbe  mammalian 
'^  nature  of  the  animal."  In  only  a 
few  cases  does  he  discuss  rudimenta, 
and  then  only  those  parts  which  are 
partially  rudimentary,  such  as  the 
little  hoofs  of  the  pig  and  ox,  which 
do  not  touch  the  ground ;  these  he 
shews  clearly  to  be  of  service  to  the 
animal.  It  is  unfortunate  that  he 
did  not  consider  such  cases  as  the 
minute  teeth,  which  never  cut 
through  the  jaw  in  the  ox,  or  the 
mammsB  of  male  quadrupeds,  or  the 
wings  of  certain  beetles,  existing 
under  the  soldered  wing-covers,  or 
the  vestiges  of  the  pistil  and  stamens 
in  various  flowers,  and  many  other 
such  cases.  Although  I  greatly 
admire  Prof.  Bianconi's  work,  yet 
the  belief  now  held  by  most  natural- 
ists seems  to  me  left  unshaken, 
that  homological  structures  are  in- 
explicable on  the  principle  of  mere 
adaptation. 
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Tariations  Baperyening  at  a  rather  late  embryonic  period,  and 
being  inherited  at  a  corresponding  period,  how  it  is  that  the 
embryoe  of  wonderfoUy  different  forms  should  still  retain,  more 
or  less  perfectly,  the  structure  of  their  common  progenitor. 
Ko  other  explanation  has  ever  been  given  of  the  marrellous  foct 
that  the  embryos  of  a  man,  dog,  seal,  bat,  reptile,  &c.,  can  at  first 
hardly  be  distinguished  from  each  other.  In  order  to  understand 
the  existence  of  rudimentary  organs,  we  have  only  to  suppose 
that  a  former  progenitor  possessed  the  parts  in  question  in  a 
perfect  state,  and  that  under  changed  habits  of  life  thoy  became 
greatly  reduced,  either  from  simple  disuse,  or  through  the  natural 
selection  of  those  indiyiduals  which  were  least  encumbered  with 
a  superfluous  jsart,  aided  by  the  other  means  previously  in- 
dicated. 

Thus  we  can  understand  how  it  has  come  to  pass  that  man  and 
all  other  vertebrate  animals  have  been  constructed  on  the  same 
general  model,  why  they  pass  through  the  same  early  stages  of 
development,  and  why  they  retain  certain  rudiments  in  common. 
Ck^nsequently  we  ought  frankly  to  admit  their  community  of 
descent;  to  take  any  other  view,  is  to  admit  that  our  own 
structure,  and  that  of  all  the  animals  around  us,  is  a  mere  snare 
laid  to  entrap  our  judgment.  This  conclusion  is  greatly 
strengthened,  if  we  look  to  the  members  of  the  whole  animal 
series,  and  consider  the  evidence  derived  from  their  affinities 
or  classification,  their  geographical  distribution  and  geolo- 
gical succession.  It  is  only  our  natural  prejudice,  and  that 
arrogance  which  made  our  forefathers  declare  that  they  were 
descended  from  demi-gods,  which  leads  us  to  demur  to  this 
conclusion.  But  the  time  will  before  long  come,  when  it  will  bo 
thought  wonderful  that  naturalists,  who  were  well  acquainted 
with  the  comparative  structure  and  development  of  man,  and 
other  mammals,  should  have  believed  that  each  was  the  work 
of  a  separate  act  of  creation. 
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— Laws  of  variation  the  same  in  man  as  in  the  lower  animaU — Direct 
action  of  the  conditions  of  life — Effects  of  the  increased  use  and  disnse 
of  parts — ^Arrested  development — Reversion — Correlated  variution  — 
Rate  of  increase — Checks  to  increase— Natural  selection — ^Man  the  mot»t 
dominant  animal  in  the  world — Importance  of  his  corporeal  structure — 
The  causes  which  have  led  to  his  becoming  erect — Consequent  changes 
of  structure — ^Decrease  in  size  of  the  canine  teeth — Increased  size  and 
altered  shape  of  the  skull — Nakedness — Absence  of  a  tail — Defenceless) 
condition  of  man. 

It  is  manifest  that  man  is  now  snbject  to  much  variability. 
No  two  individualfi  of  the  same  race  are  quite  alike.  We  may 
compare  millions  of  fiEuses,  and  each  will  be  distinct.  There  is 
an  equally  great  amount  of  diversity  in  the  proportions  and 
dimensions  of  the  various  parts  of  the  body;  the  length  of  the 
l^gs  being  one  of  the  most  variable  points.^  Although  in  some 
quarters  of  the  world  an  elongated  skull,  and  in  other  quarters 
a  short  skull  prevails,  yet  there  is  great  diversity  of  shape  even 
within  the  limits  of  the  same  race,  as  with  the  aborigines  of 
America  and  South  Australia — the  latter  a  race  "  probably  as 
"  pure  and  homogeneous  in  blood,  customs,  and  language  as  any 
«  in  existence" — ^and  even  with  the  inliabitants  of  so  confined 
an  area  as  the  Sandwich  Islands.'  An  eminent  dentist  assures 
me  that  there  is  nearly  as  much  diversity  in  the  teeth  as  in  the 
features.  The  chief  arteries  so  frequently  run  in  abnormal 
courses,  that  it  has  been  found  useful  for  surgical  purposes  to 
calculate  from  1040  corpses  how  often  each  course  prevails.^ 
The  muscles  are  eminently  variable:  thus  those  of  the  foot 
wei*e  found  by  Fix)f.  Turner^  not  to  be  strictly  alike  in  any  t^o 
out  of  fifty  bodies ;  and  in  some  the  deviations  were  considerable. 


*  '  Investigations  in  Military  and 
Anthropolog.  Statistics  of  American 
Soldiers,'  by  B.  A  Gould,  1869,  p. 
256. 

•-'  With  respect  to  the  «*  Cranial 
forms  of  the  American  aborigines,*' 
see  Di*.  Aitken  Meigs  in  '  Proc. 
Acad.  Nat.  Sci.'  Philadelphia,  May, 
1868.       On    the    Anstralians,    see 


Huxley,  in  Lyell's  'Antiquity  of 
Man,'  1863,  p.  87.  On  the  Sand- 
wich Islanders,  Prof.  J.  Wymau, 
'Observations  on  Crania,'  Boston, 
1868,  p.  18. 

•  'Anatomy  of  the  Arteries,'  by 
R.  Quain.     Preface,  vol.  i.  18i4. 

*  'Transact.    Royal    Soc     Edin- 
burgh,' vol.  xxiv.  pp.  175, 189. 
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He  adds,  that  the  power  of  performing  the  appropriate  move- 
ments  must  hare  been  modified  in  acoordanoe  with  the  several 
deriations.  Mr.  J.  Wood  has  recorded'^  the  occorrence  of  295 
mnscalar  variations  in  thirty-six  subjects,  and  in  another  set  of 
the  same  number  no  less  than  558  variations,  those  occurring  on 
both  sides  of  the  body  being  only  reckoned  as  one.  In  the  last 
set,  not  one  body  out  of  the  thirtynsix  was  "found  totally 
"  wanting  in  departures  from  the  standard  descriptions  of  the 
"  muscular  system  given  in  anatomical  text  books.'*  A  single 
body  presented  the  extraordinary  number  of  twenty-five  distinct 
abnormalities.  The  same  muscle  sometimes  varies  in  many 
ways:  thus  Prof.  Macalister  describes*  no  less  than  twenty 
distinct  variations  in  the  palmaria  dccesscrius. 

The  fiunous  old  anatomist,  Wolff/  insists  that  the  internal 
viscera  are  more  variable  than  the  external  parts :  NuUa  parti- 
cula  est  qu»  non  aiiter  et  cUiter  in  aliis  »e  hdbecU  hominibus.  He 
has  even  written  a  treatise  on  the  choice  of  typical  examples  of 
the  viscera  for  representation.  A  discussion  on  the  beau-ideal 
of  the  liver,  lungs,  kidneys,  &c.,  as  of  the  human  face  divine, 
sounds  strange  in  our  ears. 

The  variability  or  diversity  of  the  mental  faculties  in  men  of 
the  same  race,  not  to  mention  the  greater  differences  between 
the  men  of  distinct  races,  is  so  notorious  that  not  a  word  need 
here  be  said.  So  it  is  with  the  lower  animals.  All  who  have 
had  charge  of  menageries  admit  this  &ct,  and  we  see  it  plainly 
in  our  dogj^  and  other  domestic  animals.  Brehm  especially 
insistB  that  each  individual  monkey  of  those  which  he  kept  tame 
in  Africa  had  its  own  peculiar  disposition  and  temper:  he  men- 
tions one  baboon  remarkable  for  its  high  intelligence ;  and  the 
keepers  in  the  Zoological  Gardens  pointed  out  to  mc  a  monkey, 
belonging  to  the  New  World  division,  equally  remarkable  for 
intelligence.  Bengger,  also,  insists  on  the  diversity  in  the 
various  mental  characters  of  the  monkeys  of  the  same  species 
which  he  kept  in  Paraguay ;  and  this  diversity,  as  he  adds,  is 
partly  innate,  and  partly  the  result  of  the  manner  in  which  they 
have  been  treated  or  educated.^ 

I  have  elsewhere^  so  fully  discussed  the  subject  of  Inheritance, 
that  I  need  here  add  hardly  anything.    A  greater  number  of 

*  *Proc.  Royal  Soc.'  1867,  p.  »  Brehm,  *  Thierleben,'  B.  i.  b. 
544;  also  1868,  pp.  483, 524.  There  58,87.  Rengger,  '  Saagethiere  vou 
is  a  prerioos  paper,  1866,  p.  229.  Paraguay,'  s.  57. 

*  '  Proa  R.  Irish  Academy,'  vol.  *  *  Variation  of  Animals  and 
X.  1868,  p.  141.  Plants    under    Domestication/   vol 

'  *Act.    Acad.    St.    Petersburg,'      ii.  chap,  xii. 
1778,  part  ii.  p.  217. 
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facts  havti  been  collected  with  respect  to  the  transmission  of  the 
most  trifling,  as  well  as  of  the  most  important  characters  in 
man,  than  in  any  of  the  lower  animals ;  though  the  facts  aro 
copious  enough  with  respect  to  the  latter.  So  in  regard  to 
mental  qualities,  their  transmission  is  manifest  in  our  dogs, 
horses,  and  other  domestic  animals.  Besides  special  tastes  and 
habits,  general  intelligence,  courage,  bad  and  good  temper,  &c., 
are  certainly  transmitted.  With  man  we  see  similar  facts  in 
almost  every  fekmily;  and  we  now  know,  through  the  admirable 
labours  of  Mr.  Galton,'®that  genius  which  implies  a  wonderfully 
complex  combination  of  high  faculties,  tends  to  be  inherited; 
and,  on  the  other  hand,  it  is  too  certain  that  insanity  and  deteri- 
orated mental  powers  likewise  run  in  families. 

With  respect  to  the  causes  of  variability,  we  are  in  all  cases 
very  ignorant;  but  wo  can  see  that  in  man  as  in  the  lower 
animals,  they  stand  in  some  relation  to  the  conditions  to  which 
each  species  has  been  exposed,  during  several  generations. 
Domesticated  animals  vary  more  than  those  in  a  state  of  nature ; 
and  this  is  apparently  due  to  the  diversified  and  changing  nature 
of  the  conditions  to  which  they  have  been  subjected.  In  this 
respect  the  different  races  of  man  resemble  domesticated  animals, 
and  so  do  the  individuals  of  the  same  race,  when  inhabiting  a 
very  wide  area,  like  that  of  America.  We  see  the  influence  of 
diversified  conditions  in  the  more  civilised  nations;  for  the 
members  belonging  to  difierent  grades  of  rank,  and  following 
different  occupations,  present  a  greater  range  of  character  than 
do  the  members  of  barbarous  nations.  But  the  uniformity  of 
savages  lias  often  been  exaggerated,  and  in  some  cases  can  hardly 
be  said  to  exist'^  It  is,  nevertheless,  an  error  to  speak  of  man, 
even  if  we  look  only  to  the  conditions  to  which  he  has  been 
exposed,  as  "far  more  domesticated""  than  any  other  animal. 
Some  savage  races,  such  as  the  Australians,  are  not  exposed  to 
more  diversified  conditions  than  are  many  species  which  have 
a  wide  range.  In  another  and  much  more  important  respect, 
man  differs  widely  from  any  strictly  domesticated  animal ;  for 
liis  breeding  has  never  long  been  controlled,  either  by  methodical 
or  unconscious  selection.    No  race  or  body  of  men  has  been  so 

^^  *■  Hereditary   Genius :    an    In-  ''  man  had  an  oval  visage  with  fine 

quiry   into    its    Laws    and    Conse«  "  features,  and    another  was   qaitc 

quences,'  1869.  *'  Mongolian   in    breadth  and   pro- 

'*  Mr.  Bates  remarks  (' The  Natu-  *'  minence  of  cheek,  spread  of  nos- 

ralist  on  the  Amazons,'  1863,  vol.  ii.  "  trils,  and  obliquity  of  eyes." 

p.  159),  with  respect  to  the  Indians  "  Blumenbach,  *  Treatises  on  An- 

of  the  same  South  American  tribe,  thropolog.'  Eng.  translat.,  1865,  p. 

'*  no  two  of  them  were  at  all  similar  205. 
*'  in   the  shape   of  the  head ;   one 
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completely  subjugated  by  other  men,  as  that  certain  individuals 
should  be  preserved,  and  thus  unconsciously  selected,  from  some- 
how excelling  in  utility  to  their  masters.  Nor  have  certain 
male  and  female  individuals  been  intentionally  picked  out  and 
matched,  except  in  the  well-known  case  of  the  Prussian  grena- 
(lieiB ;  and  in  this  case  man  obeyed,  as  might  have  been  ex- 
pected, the  law  of  methodical  selection ;  for  it  is  asserted  tliat 
many  tall  men  were  reared  in  the  villages  inhabited  by  the 
grenadiers  and  their  tall  wives.  In  Sparta,  also,  a  form  of  selec- 
tion was  followed,  for  it  was  enacted  that  all  children  should  be 
examined  shortly  after  birth;  the  well-formed  and  vigorous 
being  preserved,  the  others  left  to  perish.^' 

If  we  consider  all  the  races  of  man  as  forming  a  single  species, 
his  range  is  enormous ;  but  some  separate  races,  as  the  Americans 
and  FolynesianB,  have  very  wide  ranges.  It  is  a  well-known 
law  that  widely-ranging  species  arc  much  more  yariable  than 
species  with  restricted  ranges ;  and  the  variability  of  man  may 
with  more  truth  be  compared  with  that  of  widely-ranging  species, 
than  with  that  of  domesticated  animals. 

Not  only  does  variability  appear  to  be  induced  in  man  and 
the  lower  animals  by  the  same  general  causes,  but  in  both  the 
same  parts  of  the  body  are  affected  in  a  closely  analogous 
manner.    This,  has  been  proved  in  such  full  detail  by  Godron  and 


»»  Mitfoid's  "History  of  Greece/ 
roL  i.  p.  282.  It  appears  also  from 
a  passage  in  Xenophon's  'Meroora- 
Mlia,'  B.  ii.  4  (to  which  my  atten- 
tion has  been  called  by  the  Rev. 
J.  X.  HoareX  that  it  was  a  well 
recognised  principle  with  the  Greeks, 
that  men  ought  to  select  their  wives 
with    a   view    to    the   health  and 


rigour  of  their  children.  The  Gre- 
cian poet,  Theognis,  who  lived  550 
B.C.,  clearly  saw  how  important 
selection,  if  carefully  applied,  would 
be  for  the  improvement  of  mankind. 
He  saw,  likewise,  that  wealth  often 
checks  the  proper  action  of  sexual 
selection.    He  thus  writes : 


'*  With  kine  and  horses,  Kurnus  !  we  proceed 
By  reasonable  rules,  and  choose  a  braed 
For  profit  and  increase,  at  any  price ; 
Of  a  sound  stock,  without  defect  or  vice. 
But,  in  the  daily  matches  that  we  make, 
The  price  is  everything :  fur  money's  sake, 
Men  marry :  women  are  in  marriage  given ; 
The  churl  or  ruffian,  that  in  wealth  has  thriven, 
May  match  his  offspring  with  the  proudest  race : 
Thus  everything  is  mix  d,  noble  and  base  ! 
If  then  in  outward  manner,  form,  and  mind. 
You  find  us  a  degraded,  motley  kind. 
Wonder  no  more,  my  friend !  the  cause  is  plain. 
And  to  lament  the  consequence  is  vain." 
(The  Works  of  J,  Hookham  Frere,  vol.  ii.  1872,  p.  334.) 
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Quatrcfagesj  that  I  need  here  only  refer  to  their  works.^^  Mon- 
strosities, which  graduate  into  slight  Tariations^  are  likewise  so 
similar  in  man  and  the  lower  animals;  that  the  same  classification 
and  the  same  terms  can  be  used  for  both,  as  has  been  shewn  by 
Isidore  Qeoffiroy  St-Hilaire."  In  my  work  on  the  variation  of 
domestic  animals,  I  have  attempted  to  arrange  in  a  rude  fashion 
the  laws  of  variation  under  the  following  heads : — ^The  direct  and 
definite  action  of  changed  conditions,  as  exhibited  by  all  or  nearly 
all  the  indi?idual8  of  the  same  species,  varying  in  the  same  manner 
under  the  same  circumstances.  The  effects  of  the  long-continued 
use  or  disuse  of  parts.  The  cohesion  of  homologous  ports.  The 
variability  of  multiple  parts.  Compensation  of  growth ;  but  of 
this  law  I  have  found  no  good  instance  in  the  case  of  man.  The 
effects  of  the  mechanical  pressure  of  one  part  on  another ;  as  of 
the  pelvis  on  the  cranium  of  the  infeuit  in  the  womb.  An^Bsts  of 
development^  leading  to  the  diminution  or  suppression  of  parts. 
The  reappearance  of  long-lost  characters  through  reversion. 
And  lastly,  correlated  variation.  All  these  so-called  laws  apply 
equally  to  man  and  the  lower  animals ;  and  most  of  them  even 
to  plants.  It  would  be  superfluous  here  to  discuss  all  of  them  -^^ 
but  several  are  so  important,  that  they  must  be  treated  at  con- 
siderable length. 

The  direct  and  definite  action  of  changed  conditions, — This  is  a 
most  perplexing  subject.  It  cannot  be  denied  that  changed  con- 
ditions produce  some,  and  occasionally  a  considerable  effect,  on 
organisms  of  all  kinds ;  and  it  seems  at  first  probable  that  if 
sufficient  time  were  allowed  tliis  would  be  the  invariable  result. 
But  I  have  &iled  to  obtain  clear  evidence  in  favour  of  this  con- 
clusion ;  and  valid  reasons  may  be  urged  on  the  other  side,  at 
least  as  far  as  the  innumerable  structures  are  concerned,  which 
are  adapted  for  special  ends.  There  can,  however,  be  no  doubt 
that  changed  conditions  induce  an  almost  indefinite  amount  of 
fluctuating  variability,  by  which  the  whole  orgamsation  is  rend- 
ered in  some  degree  plastic. 

In  the  United  States,  above  1,000,000  soldiers,  who  served  in 
the  late  war,  were  measured,  and  the  States  in  which  they  were 


"  Godron,  *De  rEspfece,*  1859, 
torn.  ii.  livre  3.  Quatretages, '  Unite 
de  TEspftce  Humaine/  1861.  Also 
Lectures  on  Anthropology,  given  in 
the  *  Revue  des  Conrs  ScientiHqties/ 
1866-1868. 

"  *  Hist.  G^n.  et  Part,  des  Ano- 
malies de  I'OrganiRation/  in  three 
volumes,  toni.  i.  1832. 


'*  I  have  fully  discussed  these 
laws  in  my  *■  Variation  of  Animals 
and  Plants  under  Domestication/ 
vol.  ii.  chap.  xxii.  and  xxiii.  M.  .1. 
P.  Durand  has  lately  (1868)  pub- 
lished a  valuable  essay  'De  Tln- 
fluence  des  Milieux/  &c.  He  lays 
much  stress,  in  the  case  of  plants,  on 
the  nature  of  the  soil. 
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bom  and  reared  were  reoorded.^^    From  this  astonishing  number 
of  obeervafeionB  it  is  proved  that  local  influences  of  some  kind 
act  directly  on  stature ;  and  we  further  learn  that  **  the  State 
where  the  physical  growth  has  in  great  measure  taken  place, 
and  the  State  of  birth,  which  indicates  the  ancestry,  seem  to 
"  exert  a  marked  influence  on  the  stature."    For  instance,  it  is 
established, "  that  residence  in  the  Western  States,  during  the 
"  years  of  growth,  tends  to  produce  increase  of  stature."    On  the 
other  hand,  it  is  certain  that  with  sailors,  their  life  delays  growth, 
as  shewn  "  by  the  great  difference  between  the  statures  of  soldiers 
"  and  sailors  at  the  ages  of  seventeen  and  eighteen  years."    Mr.  B. 
A.  Gould  endeavoured  to  ascertain  the  nature  of  the  influences 
which  thus  act  on  stature ;  but  he  arrived  only  at  negative  results, 
namely,  that  they  did  not  relate  to  climate,  the  elevation  of  the 
hmd,  soil,  nor  even  "  in  any  controlling  degree  "  to  the  abimdance 
or  the  need  of  the  comforts  of  life.    This  latter  conclusion  is 
directly  opposed  to  that  arrived  at  by  Yillermc,  from  the  statistics 
of  the  height  of  the  conscripts  in  different  parts  of  France.  When 
we  compare  the  differences  in  stature  between  the  Polynesian 
chiefe  and  the  lower  orders  within  the  same  islands,  or  between 
the  inhabitants  of  the  fertOe  volcanic  and  low  barren  coral  islands 
of  the  same  ocean,^*  or  again  between  the  Fuegians  on  the  eastern 
and  western  shores  of  their  country,  where  the  means  of  subsis- 
tence are  very  different,  it  is  scarcely  possible  to  avoid  the  con- 
clusion that  better  food  and  greater  comfort  do  influence  stature. 
But  the  preceding  statements  shew  how  difficult  it  is  to  arrive 
at  any  precise  result    Dr.  Beddoe  has  lately  proved  that,  with 
the  inhabitants  of  Britain,  residence  in  towns  and  certain  occupa- 
tions have  a  deteriorating  influence  on  height ;  and  he  infers  that 
the  result  is  to  a  certain  extent  inherited,  as  is  likewise  the  case 
in  the  United  States.    Dr.  Beddoe  further  believes  that  wherever 
a  "  race  attains  its  maximum  of  physical  development,  it  rises 
"  highest  in  energy  and  moral  vigour."  ** 

Whether  external  conditions  produce  any  other  direct  effect 
on  man  is  not  known.  It  might  have  been  expected  that  dif- 
ferences of  climate  would  have  had  a  marked  iofluence,  in  as  much 
AS  the  lungs  and  kidneys  are  brought  into  activity  imder  a  low 

17  *  Inrestigations  in  Military  and  289.     There   is  also  a  remarkable 

Anthrop.  Statistics/  &c.   1869,   by  difTerence    in    appearance    between 

B.  A.  GonM,  p.  93,  107,  126,  131,  the  closely-allied  Hindoos  inhabiting 

134.  the  Upper  Ganges  and  Bengal ;  see 

"  For  the  Polynesians,  see  Prich-  Elphinstone's  *  History  of  India/  vol. 

ard's  *  Physical  Hist,  of  Mankind/  i.  p.  324. 

vol.  V.   1847,   p.   145,   283.     Also  "  'Memoirs,    Anthropolog.    Soc. 

Gcdron,   *  De  I'Esp^ce/  torn,  ii,  p.  vol.  iji.  1867-69,  pp.  561,  565,  567. 


32  Tlie  Descent  of  Man,  '   Part  I. 


temperatnie,  and  the  liver  and  skin  under  a  high  one.^  It  was 
formerly  thought  that  the  colour  of  the  skin  and  the  character 
of  the  hair  were  determined  by  light  or  heat ;  and  although  it 
can  hardly  be  denied  that  some  effect  is  thus  produced,  almoBt 
all  observers  now  agree  that  the  effect  Has  been  very  small,  even 
after  exposure  during  many  ages.  But  this  subject  will  be  more 
properly  discussed  when  we  treat  of  the  different  races  of  man- 
kind. With  our  domestic  animals  there  are  grounds  for 
believing  that  cold  and  damp  directly  afifect  the  growth  of  the 
ludr ;  but  I  have  not  met  with  any  evidence  on  this  head  in  the 
case  of  man. 

Effects  of  tJte  incnmed  Use  and  Disuse  of  Paris. — It  is  well 
known  that  use  strengthens  the  muscles  in  the  individual,  and 
complete  disuse,  or  the  destruction  of  the  proper  nerve,  weakens 
them.  When  the  eye  is  destroyed,  the  optic  nerve  often  becomes 
atrophied.  When  an  artery  is  tied,  the  lateral  channels  increase 
not  only  in  diameter,  but  in  the  thickness  and  strength  of  their 
coats.  When  one  kidney  ceases  to  act  from  disease,  the  other 
increases  in  size,  and  does  double  work.  Bones  increase  not 
only  in  thickness,  but  in  length,  fh>m  carrying  a  greater  weight.^^ 
Different  occupations,  habitually  followed,  lead  to  changed 
proportions  in  various  parts  of  the  body.  Thus  it  was  ascertained 
by  the  United  States  Commission  ^  that  the  legs  of  the  sailors 
employed  in  the  late  war  were  longer  by  0217  of  an  inch  than 
tha%  of  the  soldiers,  though  the  sailors  were  on  an  average 
shorter  men ;  whilst  their  arms  were  shorter  by  1'09  of  an  inch, 
and  therefore,  out  of  proportion,  shorier  in  relation  to  their 
lesser  height.  This  shortness  of  the  arms  is  apparently  due  to 
their  greater  use,  and  is  an  unexpected  result:  but  sailora 
chiefly  use  their  arms  in  pulling,  and  not  in  supporting  weights. 
With  sailors,  the  girth  of  the  neck  and  the  depth  of  the  instep 
are  gi-eater,  whilst  the  circumference  of  the  chest,  waist,  and 
hips  is  less,  than  in  soldiers. 

Whether  the  several  foregoing  modifications  would  become 
hereditary,  if  the  same  habits  of  life  were  followed  during  many 
generations,  is  not  known,  but  it  is  probable.  Bengger^  attri- 
butes the  thin  legs  and  thick  arms  of  the  Fayaguas  Indians  to 

»  Dr.   Brakenridgc,   'Theory    of  Dr.   Jaeger,   "Ueber    das    Ungen- 

Diathesis/ <  Medical  Times,' June  19  wachsthum    der   Knochcn,"  *Jena- 

and  July  17,  1869.  ischen  Zeitschrift,'  B.  v.  Heft  i. 

*>  I  have   given   authorities   for         *«  *  Investigations,' &c.     By  B.  A, 

these    several    statements    in    my  Gould,  1869,  p.  288. 
*  Variation   of  Animals   under  Do-         »»   ♦  Saugethiere    von    Paraguav,* 

mestipation,'  vol.   ii.   pp.  297-300.  1830,  s.  4,  ' 
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sQooessiTe  geneiations  haying  passed  nearly  their  whole  lives  in 
canoes,  with  their  lower  extremities  motionless.  Other  writers 
hare  come  to  a  similar  conclnsion  in  analogous  cases.  According 
to  Cranz,^  who  lived  for  a  long  time  with  the  Esquimaux,  "  the 
"  natiTes  believe  that  ingenuity  and  dexterity  in  seal-catching 
''  (their  highest  art  and  virtue)  is  hereditary ;  there  is  really 
"  something  in  it,  for  the  son  of  a  celebrated  seal-catcher  will 
"  distinguish  himself,  though  he  lost  his  father  in  childhood." 
But  in  this  case  it  is  mental  aptitude,  quite  as  much  as  bodily 
i^ructure,  which  appears  to  be  inherited.  It  is  asserted  that 
the  hands  of  English  labourers  are  at  birth  larger  than  those  of 
the  gentry.'^  From  the  correlation  which  exists,  at  least  in 
some  cases,^  between  the  development  of  the  extremities  and  of 
the  jaws,  it  is  possible  that  in  those  classes  which  do  not  labour 
much  with  their  hands  and  feet,  tho  jaws  would  be  reduced  in 
size  from  this  cause.  That  they  are  generally  smaller  in  refined 
and  civilised  men  than  in  hard-working  men  or  savages,  is  certain. 
But  with  savages,  as  Mr.  Herbert  Spencer^  has  remarked,  the 
greater  use  of  the  jaws  in  chewing  coarse,  uncooked  food,  would 
act  in  a  direct  manner  on  the  masticatory  muscles,  and  on  the 
bones  to  which  they  are  attached.  In  in&nts,  long  before  birth, 
the  skin  on  the  soles  of  the  feet  is  thicker  than  on  any  other  part 
of  the  body;*"  and  it  can  hardly  be  doubted  that  this  is  due 
to  the  inherited  effects  of  pressure  during  a  long  series  of 
$;enerations. 

It  is  familiar  to  every  one  that  watchmakers  and  engravers 
are  liable  to  be  short-sighted,  whilst  men  living  much  out  of 
doors,  and  especially  savages,  are  generally  long-sighted."  Short- 
sight  and  long-sight  certainly  tend  to  be  inherited.*^  Tho 
inferiority  of  Europeans,  in  comparison  with  savages,  in  eye- 
sight and  in  the  other  senses,  is  no  doubt  the  accumulated  and 
transmitted  effect  of  lessened  use  during  many  generations ;  for 
Bengger^  states  that  he  has  repeatedly  observed  Europeans, 


>«  <  History  of  Greenland,'  £ng. 
translat.  1767,  toI.  i.  p.  230. 

**  '  Intermarriaee.'  By  Alex. 
Walker,  1838,  p.  377. 

^  *The  Vaiiaiion  of  Animals 
nsdcr  Domestication,'  rol.  i.  p.  173. 

^  *  Principles  of  Biology/  rol.  i. 
p.  455. 

^  Paget,  *  Lectures  on  Surgical 
Pathology/  vol.  ii.  1853,  p.  209. 

**  It  is  a  singular  and  unex- 
pected &ct  that  sailors  are  inferior 
to  Undsmen  in  their  mean  distance 
of  distinct  vision.    Dr.  B.  A.  Gould 


(^Sanitary  Memoirs  of  the  War  of 
the  Rebellion/  1869,  p.  530),  has 
proved  this  to  be  the  case ;  and  he 
accounts  for  it  by  the  ordinary 
range  of  vision  in  sailors  being  "  re- 
**  stricted  to  the  length  of  the  ves$<>l 
"  and  the  height  of  the  masts." 

■•  *The  Variation  of  Animals 
under  Domestication,'  vol.  i.  p.  8. 

•*  *  S&ugethiere  von  Paraguay/ 
s.  8, 10.  I  have  had  good  opportuni- 
ties for  observing  the  extraordinary 
power  of  eyesight  in  the  Fuegians. 
See  also   Lawrence  (*  Lectures    on 
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who  hAd  been  brought  up  and  spent  their  whole  lives  with  the 
wild  Indians,  who  nevertheless  did  not  equal  them  in  the  sharp- 
ness of  their  senses.  The  same  naturaUst  observes  that  the 
cavities  in  the  skull  for  the  reception  of  the  several  sense-organs 
are  larger  in  the  American  aborigines  than  in  Europeans ;  and 
this  probably  indicates  a  corresponding  difference  in  the  dimen- 
sions of  the  organs  themselves.  Blumenbach  has  also  remarked 
on  the  large  size  of  the  nasal  cavities  in  the  skulls  of  the 
American  aborigines,  and  connects  this  fact  with  their  remarkably 
acute  power  of  smell.  The  Mongolians  of  the  plains  of  Northern 
Asia,  according  to  Pallas,  have  wonderfully  perfect  senses ;  and 
Prichard*  believes  that  the  great  breadth  of  their  skulls  across 
the  zygomas  follows  from  their  highly*4eveloped  sense-organa^ 
The  Quechua  Indians  inhabit  the  lofty  plateaux  of  Peru ;  and 
Alcide  d'Orbigny  states^  that,  from  continually  breathing  a 
highly  rarefied  atmosphere,  they  have  acquired  chests  and  lungs 
of  extraordinary  dimensions.  The  cells,  also,  of  the  lungs  are 
larger  and  more  numeroiiis  than  in  Europeans.  These  observa- 
tions have  been  doubted ;  but  Mr.  D.  Forbes  careftdly  measured 
many  Aymaras,  an  allied  race,  living  at  the  height  of  between 
10,000  and  15,000  feet:  and  he  informs  me'^  that  they 
differ  conspicuously  from  the  men  of  all  other  races  seen  by  him 
in  the  circumference  and  length  of  their  bodies.  In  his  table  of 
measurements,  the  stature  of  each  man  is  taken  at  1000,  and  the 
other  measurements  are  reduced  to  this  standard.  It  is  here 
seen  that  the  extended  arms  of  the  Aymaras  are  shorter  than 
those  of  Europeans,  and  much  shorter  than  those  of  Negroes. 
The  legs  are  likewise  shorter ;  and  they  present  this  remarkable 
peculiarity,  that  in  every  Aymara  measured,  the  femur  is  actually 
shorter  than  the  tibia.  On  an  average,  the  length  of  the  femur 
to  that  of  the  tibia  is  as  211  to  252 ;  whilst  in  two  Europeans, 
measured  at  the  same  time,  the  femora  to  the  tibias  were  as  244 
to  280 ;  and  in  three  Negroes  as  258  to  241.  The  humerus  is 
likewise  shorter  relatively  to  the  forearm.  This  shortening  of 
that  part  of  the  limb  which  is  nearest  to  the  body,  appears  to  be, 
as  suggested  to  me  by  Mr.  Forbes,  a  case  of  compensation  in 


Physiology/  &c.,  1822,  p.  404)  on 
this  same  subject.  M.  Giraud-Teulon 
has  recently  collected  ('Revue  des 
Cours  Scientifiques,'  1870,  p.  625) 
a  large  and  valuable  body  of  evidence 
proving  that  the  cause  of  short- 
sight,  ^^(jcti  U  travaU  assidu,  de 
pre9, 

"  Prichard,  *  Phys.  Hist,  of  Man- 
kind/ on  the  authority  of  Blumen- 


bach, vol.  i.  1851,  p.  311;  for  the 
statement  by  Pallas,  vol.  iv.  1844, 
p.  407. 

"  Quoted  by  Prichard,  'Re- 
searches into  the  Phys.  Hist,  of  Man- 
kind,' vol.  V.  p.  463. 

^  Mr.  Forbes'  valuable  paper  is 
now  published  in  the  '  .Toumal  of 
the  Ethnological  Soc.  of  London,' 
new  series,  vol.  ii.  1870,  p.  193. 
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relation  with  the  greatly  increased  length  of  the  trunk.  The 
Aymaras  present  some  other  singular  points  of  structure,  for 
instance^  the  Tery  small  projection  of  the  heel. 

These  men  are  so  thoroughly  acclimatised  to  their  cold  and 
lolly  abode,  that  when  formerly  carried  down  by  the  Spaniards 
to  the  low  eastern  plains,  and  when  now  tempted  down  by  high 
wages  to  the  gold-^washings,  they  suffer  a  frightful  rate  of  mor- 
tality. Keyertheless  Mr.  Forbes  found  a  few  pure  families 
which  had  suryived  during  two  generations :  and  he  observed  that 
they  still  inherited  their  characteristic  peculiarities.  But  it  was 
manifest,  even  without  measurement,  that  these  peculiarities 
had  all  decreased ;  and  on  measurement,  their  bodies  were  found 
not  to  be  so  much  elongated  as  those  of  the  men  on  the  high 
]^tean ;  whilst  their  femora  had  become  somewhat  lengthened, 
as  had  their  tibiee,  although  in  a  less  degree.  The  actual 
measurements  may  be  seen  by  consulting  Mr.  Forbes's  memoir. 
Fh>m  these  observations,  there  can,  I  think,  be  no  doubt  that 
residence  during  many  generations  at  a  great  elevation  tends, 
both  directly  and  indirectly,  to  induce  inherited  modifications 
in  the  proportions  of  the  body." 

Although  man  may  not  have  been  much  modified  during 
the  latter  stages  of  his  existence  through  the  increased  or  de- 
creased use  of  parts,  the  facts  now  given  shew  that  his  liability  in 
this  lespect  has  not  been  lost ;  and  we  positively  know  that  the 
same  law  holds  good  with  the  lower  animals.  Consequently  we 
may  infer  that  when  at  a  remote  e]X)ch  the  progenitors  of  man 
were  in  a  transitional  state,  and  were  changing  from  quadrupeds 
into  bipeds,  natural  selection  would  probably  have  been  greatly 
aided  by  the  inherited  effects  of  the  increased  or  diminished  use 
of  the  different  parts  of  the  body. 

Arrests  rf  Development. — There  is  a  difference  between  arrested 
development  and  arrested  growth,  for  parts  in  the  former  state 
continue  to  grow  whilst  still  retaining  their  early  condition. 
Various  monstrosities  come  under  this  head ;  and  some,  as  a 
cleft-palate,  are  known  to  be  occasionally  inherited.  It  will 
suffice  for  our  purpose  to  refer  to  the  arrested  brain-development 
of  microcephalous  idiots^  as  described  in  Yogf s  memoir.'" 
Their  skulls  are  smaller,  and  the  convolutions  of  the  brain 
are  less  complex  than  in  normal  men.    The  frontal  sinus,  or  the 

**  Dr.     Wilckens     (<  Landwirth-  regions,  have  their  frames  modified, 

sdtaft.  Wochenblatt/  No.  10,  1869)  ••  *  M^oire    sur    les    Microc4- 

h«t  lately  published  an   interesting  phales/  1867,  pp.  50,  125,  169,  171, 

Essay  shewing  how  domestic  ani-  184'198. 
mals,   which   lire  in    moantainous 
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projection  over  the  eye-brows,  is  largely  developed,  and  the  j&ws 
ore  prognathous  to  an  ^' tffmyaii\JC^  degree;  so  that  these  idiots 
somewhat  resemble  the  lower  types  of  mankind.  Their  in- 
telligence, and  most  of  their  mental  faculties,  are  extremely 
feeble.  They  cannot  acquire  the  power  of  speech,  and  are 
wholly  incapable  of  prolonged  attention,  but  are  much  given  to 
imitation.  They  are  strong  and  remarkably  active,  continually 
gamboling  and  jumping  about,  and  making  grimaces.  They 
often  ascend  stairs  on  all-fours;  and  are  curiously  fond  of 
climbing  up  furniture  or  trees.  \Ve  are  thus  reminded  of  the 
delight  shewn  by  ahnost  all  boys  in  climbing  trees;  and  this 
again  reminds  us  how  lambs  and  kids,  originally  alpine  animals^ 
delight  to  frisk  on  any  hillock,  however  small.  Idiots  also 
resemble  the  lower  animals  in  some  other  respects;  thus  several 
cases  are  recorded  of  their  carefully  smelling  every  mouthful  of 
food  before  eating  it.  One  idiot  is  described  as  often  using  hia 
mouth  in  aid  of  his  hands,  whilst  hunting  for  lice.  They  are 
often  filthy  in  their  habits,  and  have  no  sense  of  decency ;  and 
several  cases  have  been  published  of  their  bodies  being  re- 
markably hairy." 

Heversion, — Many  of  the  cases  to  be  here  given,  might  have 
been  introduced  under  the  last  heading.  When  a  structure 
is  arrested  in  its  development,  but  still  continues  growing, 
until  it  closely  resembles  a  corresponding  structure  in  some 
lower  and  adult  member  of  the  same  group,  it  may  in  one  sense 
be  considered  as  a  case  of  reversion.  The  lower  members  in  a 
group  give  us  some  idea  how  the  common  progenitor  was 
probably  constructed;  and  it  is  hardly  credible  that  a  complex 
part,  arrested  at  an  early  phase  of  embryonic  development,  should 
go  on  growing  so  as  ultimately  to  perform  its  proper  function, 
unless  it  had  acquired  such  power  during  some  earlier  state  of 
existence,  when  the  present  exceptional  or  arrested  structure 
was  normal.  The  simple  brain  of  a  microcephalous  idiot,  in  as 
&r  as  it  resembles  that  of  an  ape,  may  in  this  sense  be  said  to 
offer  a  case  of  reversion."    There  are  other  cases  which  come 


^  Prof.  Laycock^sums  up  the 
character  of  brute-like  idiots  by 
calling  them  ihcroid;  'Journal  of 
Mental  Science,'  July  1863.  Dr. 
Scott  (*The  Deaf  and  Dumb,'  2nd 
edit.,  1870,  p.  10)  has  ofteA  ob- 
served the  imbecile  smelling  their 
food.  See,  on  this  same  subject, 
and  on  the  hairiness  of  idiots.  Dr. 
Maudsley,  <  Body  and  Mind,'  1870, 


pp.  46-51.  Pinel  has  also  given  a 
striking  case  of  hairiness  in  an 
idiot. 

*'  In  my  '  Variation  of  Animals 
under  Domestication '  (vol.  ii.  p.  57), 
I  attributed  the  not  very  rare  cases 
of  supernumerary  mamms  in  women 
to  reversion.  I  was  led  to  this  as  a 
probable  conclusion,  by  the  additional 
mammae    being    generally    placed 
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more  strictly  under  our  present  head  of  reversion.    Certain 
Rtnictiires,  regularly  occnrring  in  the  lower  members  of  the  group 


symnetricallj  on  the  breast ;  and 
more  especially  from  one  case,  in 
which    a    single    effident    mamma 
occurred  in  the  inguinal  region  of 
a  woman,  the  daughter  of  another 
woman  with  supernamerary  mam- 
mtt.     But  I  noii^nd  (see,  for  in- 
stance. Prof.   Preyer,  'Der  Kampf 
nm  das  Dasein,'  1869,  s.  45)  that 
nvxnunas    erraticcB    occur   in    other 
sitnatioms,  as  on  the  back,  in  the 
annpit,   and    on    the    thigh;    the 
mammiB    in    this    latter    instance 
liaring  giren  so  mach  milk  that  the 
child  was  thus  nourished.     The  pro- 
baUlity  that  the  additional  mammse 
are  dne  to  rerersion  is  thus  much 
weakened;    ntrertheless,    it     still 
seems  to  me  probable,  because  two 
pairs  are  often  found  symmetrically 
on  the  breast ;   and  of  this  I  myself 
hare  receired  information  in  sereral 
eases.    It  is  well  known  that  some 
Lemurs  normally  hare  two  pairs  of 
mammse  on  the  breast.     Five  cases 
have  been  recorded  of  the  presence 
of  more  than  a  pair  of  mammro  (of 
oonrse   mdimentary)  in   the  male 
aei   of  mankind ;   see   *  Journal  of 
AnaC  and  Physiology,'  1872,  p.  56, 
for  a  case  given  by  Dr.  Handyside, 
in   which   two   brothers    exhibited 
this  peculiarity ;  see  also  a  paper  by 
Dr.    Bartels,  in   Reichert's  and  du 
Bois  Reymond's  Archir.,   1872,  p. 
304.     In  one  of  the  cases  alluded  to 
by  Dr.   Bartels,   a   man   bore   five 
mammse,    one    being    medial    and 
placed    above    the    navel ;    Meckel 
von    Hemabach    thinks    that    this 
latter    case    is    illustrated     by    a 
medial  mamma  occurring  in  certain 
C!heiroptera.   On  the  whole,  we  may 
well    donbt  if  additional   mammss 
wonld  ever  have  been  developed  in 
both  sexes  of  mankind,  had  not  his 
early  progenitors  been  provided  with 
more  than  a  single  pair. 

In  the  above  work  (vol.  ii.  p.  12), 
I  also  attributed,  though  with  much 
hesitation,  the   frequent   cases   of 


polydactylism  in  men  to  reversion 
I  was  partly  led  to  this  through 
Prof.  Owen's  statement,  that  some 
of  the  Ichthyopterygia  possess  more 
than  five  digits,  and  therefore,  as  I 
supposed,  had  retained  a  primordial 
condition;    but    Prof.    Gegenbanr 
(*  Jenaischeo  Zeitschrift,'  B.  v.  Heft 
3,  8.  341),  disputes  Owen's  conclu- 
sion.    On  the  other  hand,  according 
to  the  opinion  lately  advanced  by 
Dr.  GUnther  on  the  paddle  of  Cera- 
todua,  which  is  provided  with  ar- 
ticulated bony  rays  on  both  sides  of 
a    central    chain    of    bones,    there 
seems  no  great  difficulty  in  admit- 
ting that  six  or  more  digits  on  one 
side,  or  double  the  number  on  both 
sides,  might  reappear  through  I'e- 
version.     I    am    informed    by  Dr. 
Zouteveen   that  there  is  a  case   on 
record  of  a  man  having  twenty- four 
fingers  and    twenty-four   toes  I     I 
was  chiefly  led  to  the   conclusion 
that  the  presence  of  supernumerary 
digits  is  due  to  reversion  from  the 
fact  that  such  digits  not  only  are 
strongly   inherited,   but    have    the 
power  of  regrowth  after  amputa- 
tion, like  the  normal  digits  of  the 
lower  vertebrata.    This  fact  of  their 
regrowth    remains   inexplicable,   if 
the  belief  in  reversion  to  some  ex- 
tremely remote  progenitor   is   re- 
jected.    Arrested  development  and 
reversion  are  intimately  connected, 
and  thus  the  belief  in  reversion  in 
the  present  case  is  to  a  certain  ex- 
tent supported  by  the  frequent,  or 
almost  constant,  coincidence  insisted 
on  by  Meckel  and  I.  Geoffroy  St.- 
Hilaire,  between  various  arrests  of 
development,   such   as  cleft-palate, 
bifid  uterus,  cyclopean  state  of  the 
eyes,  &c.,  and  the  presence  of  ad- 
ditional  digits  (see,  on   this  head, 
M.  A.  Rc>^jon,'<*  Types  Primitifc  des 
Mammif^res,'  p.  61 ;  and  M.  Ber- 
tillon,  *  Valeur  Phil.  Hyp.  du  Trans- 
(brmisme ').  It  is,  on  the  other  hand, 
no  real  objection  to  the  view  here 
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to  which  man  bdoDgs,  occasionally  make  their  appearance  in 
him,  though  not  found  in  the  normal  human  embryo;  or,  if 
normally  present  in  the  human  embryo,  they  become  abnormally 
deyeloped,  although  in  a  manner  which  is  normal  in  the  lower 
members  of  the  group.  These  remarks  will  be  rendered  clearer 
by  the  following  illustrations. 

In  various  mammals  the  uterus  graduates  &om  a  double 
organ,  with  two  distinct  orifices  and  two  passages,  as  in  the 
marsupials,  into  a  single  organ,  which  is  in  iy>  way  double, 
except  from  having  a  slight  intenial  fold,  as  in  the  higher  apes 
and  man.  The  rodents  exhibit  a  perfect  series  of  gradations 
between  these  two  extreme  states.  In  all  mammals  the  uterus 
is  developed  from  two  simple  primitive  tubes,  the  inferior 
portions  of  which  form  the  comua ;  and  it  is,  in  the  worcLa  of 
Dr.  Parre,  "  by  the  coalisscenco  of  the  two  comua  at  their  lower 
"  extremities  that  the  body  of  the  uterus  is  formed  in  man ; 
"  while  in  those  animals  in  which  no  middle  portion  of  body 
"  exists,  the  comua  remain  un-united.  As  the  development  ix. 
**  the  uterus  proceeds,  the  two  comua  become  gradually  shorter, 
''  imtil  at  length  they  are  lost,  or,  as  it  were,  absorbed  into  the 
"  body  of  the  uterus."  The  angles  of  the  uterus  are  still 
produced  into  comua,  even  so  high  up  in  the  scale  as  the  lower 
apes,  and  lemurs. 

Now  in  women,  anomalous  cases  are  not  very  infrequent,  in 
which  the  mature  uterus  is  famished  with  comua,  or  is  partially, 
divided,  into  two  organs ;  and  such  cases,  according  to  Owen, 
repeat  "the  grade  of  ooncentrative  development,"  attained  by 
certain  rodents.  Here  perhaps  we  have  an  instance  of  a  simple 
arrest  of  embryonic  development,  with  subsequent  growth  and 
perfect  functional  development ;  for  either  side  of  the  partially 
double  utems  is  capable  of  performing  the  proper  ofiQce  of 
gestation.  In  other  and  rarer  cases,  two  distinct  uterine  cavities 
are  formed,  each  having  its  proper  orifice  and  passage.''  No 
such  stage  is  passed  through  during  the  ordinary  development 
of  the  embryo,  and  it  is  difficult  to  believe,  though  perhaps  not 
imx>ossible,  that  the  two  simple,  minute,  primitive  tubes  should 
know  how  (if  such  an  expression  may  be  used)  to  grow  into  two 


maintained  that  supernumerary  di- 
gits are  often  present  without  any 
other  structure  being  affected;  for 
numerous  cases  could  be  given 
of  single  characters  reappearing 
through  reversion.  On  the  whole, 
I  cannot  bat  think  that  the  view 
originally  propounded  by  me  will 


ultimately  prevail. 

^  See  Dr.  A.  Farre's  welUknown 
article  in  the  '  Cyclop,  of  Anat.  and 
Phys.'  vol.  V.  1859,  p.  642.  Owen 
*  Anatomy  of  Vertebrates,*  vol.  iii, 
1868,  p.  687.  Prof.  Turner  in 
'  Edinburgh  Medical  Journal,'  Feb. 
1865, 
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djstmct  uteri,  each  with  a  well-cooBtructed  orifice  and  passage, 
and  each  furnished  with  numerous  muscles,  nerves,  glands  and 
vessels,  if  they  had  not  formerly  passed  through  a  similar  course 
of  development,  as  in  the  case  of  existing  marsupials.  No  one 
wiU  jffeteod  that  so  perfect  a  structure  as  the  abnormal  double 
uterus  in  woman  could  be  the  result  of  mere  chance.  But  the 
principle  of  reversion,  by  which  a  long-lost  structure  is  called 
back  into  existence,  might  serve  as  the  guide  Ibr  its  full  develop- 
ment, even  affcar  the  lapse  of  an  enormous  interval  of  time. 

Fl!t>fes8or  Canestrini,  after  discussing  the  foregoing  and  various 
analogous  cases,  arrives  at  the  same  conclusion  as  that  just 
giten.  He  adduces  another  instance,  in  the  ca8e  of  the  malar 
bone,^  which,  in  some  of  the  Quadmmana  and  other  mammals, 
normally  eoDsbstB  of  two  pcnidons.  This  is  its  condition  in  the 
human  tetus  when  two  months  old ;  and  through  arrested  develop- 
ment, it  sometimeB  remains  thus  in  man  when  adult,  more 
capecially  in  the  lower  prognathous  races.  Hence  Canestrini 
concludes  that  some  ancient  progenitor  of  man  must  have  had 
this  bone  normally  divided  into  two  portions,  which  afterwards 
became  fused  together.  In  man  the  frontal  bone  consists  of  a 
sfn^e  piece,  but  in  the  embryo,  and  in  children,  and  in  almost 
all  the  lower  mammals,  it  consists  of  two  pieces  separated  by  a 
distinct  suture.  This  suture  occasionally  x)ersists  more  or  less 
distinctly  in  man  after  maturity;  and  more  frequently  in  ancient 
than  in  recent  crania,  especially,  as  Canestrini  has  observed,  in 
those  exhumed  from  the  Drift;,  and  belonging  to  the  brachyce- 
I^ialic  type.  Here  i^n  he  comes  to  the  same  conclusion  as  in 
the  analogous  case  of  the  malar  bones.  In  this,  and  other  instances 
presently  to  be  given,  the  cause  of  ancient  races  approaching  the 
lower  animals  in  certain  characters  more  frequently  than  do  the 
modem  races,  appears  to  be,  that  the  latter  stand  at  a  somewhat 


**  '  Annoario  della  Soc.  dei  Katu- 
ralisti  in  Modena,'  1867,  p.  83. 
Prof.  Canestrini  gives  extracts  on 
this  subject  from  rarious  authorities. 
Lanrillard  remarks,  that  as  he  has 
fonnd  a  complete  similarity  in  the 
form,  proportions,  and  connection  of 
the  two  malar  bones  in  several 
human  subjects  and  in  certain  apes, 
he  cannot  consider  this  disposition 
of  the  parts  as  simply  accidental. 
Another  paper  on  this  same  ancmalj 
has  been  published  bv  Dr.  Saviotti 
in  the  'Oazzetta  delle  Clinicha,* 
Torin,  1871,  where  he  says  that 
traces  of  the  division  may  be  de- 


tected in  about  tVo  per  cent,  of 
adult  skulls;  he  also  remarks  that 
it  more  frequently  occurs  in  pro- 
gnathous skulls,  not  of  the  Aryan 
rdce,  than  in  others.  See  also  G. 
Delorenzi  on  the  same  subject ;  *  Tre 
nuovi  casi  d'anomalia  dell'osso, 
malare,'  Torino,  1872.  Also,  K. 
Morselli,  *  Sopra  una  rara  anomalia 
deir  osso  malare,'  Modena,  1872. 
Still  more  recently  Gniber  has 
written  a  pamphlet  on  the  division 
of  this  bone.  1  give  these  references 
because  a  reviewer,  without  any 
grounds  or  scruples,  has  thrown 
doubts  on  my  statements. 
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greater  distance  in  the  long  line  of  descent  fi*om  their  early  semi- 
human  progenitors. 

Various  other  anomalies  in  man,  more  or  less  analogous  to  the 
foregoing,  have  been  advanced  by  different  authors,  as  cases  of 
reversion;  but  these  seem  not  a  little  doubtful,  for  we  have  to 
descend  extremely  low  in  the  mammalian  series,  before  we  find 
Buch  structures  normally  present*^ 

In  man,  the  canine  teeth  are  perfectly  efficient  instruments  for 
mastication.  But  their  true  canine  character,  as  Owen*^  re* 
marks,  "  is  indicated  by  the  conical  form  of  the  crown,  which 
"  terminates  in  an  obtuse  point,  is  convex  outward  and  flat  or 
"  sub-concave  within,  at  the  base  of  which  surface  there  is  a 
"  feeble  prominence.  The  conical  form  is  best  expressed  in  the 
''  Melanian  races,  especially  the  Australian.  The  canine  is  more 
"  deeply  implanted,  and  by  a  stronger  fang  than  the  incisors." 
Nevertheless,  this  tooth  uo  longer  serves  man  as  a  special  weapon 
for  tearing  his  enemies  or  prey ;  it  may,  therefore,  as  far  as  its 
proper  function  is  concerned,  be  considered  as  rudimentary.  In 
every  large  collection  of  human  skulls  some  may  be  found,  as 
H^kel^'  observes,  with  the  canine  teeth  projecting  considerably 
beyond  the  others  in  the  same  manner  as  in  the  anthropomorphous 
apes,  but  in  a  less  degree.  In  these  cases,  open  spaces  between 
the  teeth  in  the  one  jaw  are  left  for  the  reception  of  the  canines 
of  the  opposite  jaw.  An  interspace  of  this  kind  in  a  Kaffir 
skull,  figured  by  Wagner,  is  surprisingly  wide.**  Considering 
how  few  are  the  ancient  skulls  which  have  been  examined, 
compared  to  recent  skulls,  it  is  an  interesting  fact  that  in  at 
least  three  cases  the  canines  project  largely;  and  in  the  Naulette 
jaw  they  aro  spoken  of  as  enormous.*^ 

**  A  whole  series  <ff  cases  is  given  if  in  any  way  serviceable,  for  in- 

by  Isid.  Geoffroy  St.-Hilaire,  *  Hist,  stance,  in  shortening  and  simplifying 

des  Anomalies/   torn.    iii.   p.   437.  the   course  of  development?    And 

A  reviewer  ('  Journal  of  Anat.  and  again,  why  should  not  injurious  ab- 

Physiology,'  1871,  p.   366)  blames  normalities,  such  as  atrophied  or  h}-- 

me  much  for  not  having  discussed  pertrophied  parts,  which   have   no 

the    numerous    cases,   which    have  relation  to  a  former  state  of  exist- 

been  recorded,  of  various  parts  ar-  ence,  occur  at  an  early  period,  as 

rested  in   their    development.    He  well  as  during  maturity  ? 

says  that,  according  to  my  theory,  ♦-  *  Anatomy  of  Vertebrates,*  vol. 

*'*■  every   transient    condition   of  an  iii.  1868,  p.  323.        * 

"  organ,  during  its  development,  is  *»  ^Qenerelle  Morphologie/  18G6, 

**  not  only  a  means  to  an  end,  but  B.  ii.  s.  civ. 

"  once  was  an  end  in  itself."    This  ^  Carl  Vogt's  'Lectures  on  Man,* 

does  not  seem  to  me  necessarily  to  Eng.  translat.  1864,  p.  151. 

hold  good.     Why  should  not  varia-  ^  C.   Carter    Blake,   on    a    jaw 

tions  occur  during  an  early  period  from    La    Naulette,   *  Anthropolog. 

of  development,  having  no  relation  Review,*    1867,    p.    295.     Schaaflf- 

to  reversion;   yet  such   variations  hansen,  ibid.  1868,  p.  426. 

>ht  be  preserved  and  accumulated, 
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Of  the  anthropomorphous  apes  the  males  alone  have  their 
canines  folly  developed ;  but  in  the  female  gorilla,  and  in  a  lesa 
degree  in  the  female  orang,  these  teeth  project  considerably 
beyond  the  others;  therefore  the  fact,  of  which  t  have  been 
auvnued,  that  women  sometimes  have  considerably  projecting 
canines,  is  no  serious  objection  to  the  belief  that  their  occasional 
great  derelopment  in  man  is  a  case  of  reversion  to  an  ape-like 
progenitor.  He  who  rejects  with  scorn  the  belief  that  the  shape 
of  his  own  canines,  and  their  occasional  great  development  iu 
other  men,  are  due  to  our  early  forefathers  having  been  pro- 
vided' with  these  formidable  weapons,  will  probably  reveal,  by 
sneering,  the  line  of  his  descent.  For  though  he  no  longer 
intends,  nor  has  the  power,  to  use  these  teeth  as  weapons,  he  will 
nneonscioualy  retract  his  "  snarling  muscles"  (thus  named  by 
Sir  C.  Bell),^*  so  as  to  expose  them  ready  for  action,  like  a  dog 
prepicred  to  fight. 

Many  muscles  are  occasionally  developed  in  man,  which  are 
proper  to  the  Quadrumana  or  other  mammals.  Professor 
Ylaoovich^  examined  forty  male  subjects,  and  found  a  muscle, 
called  by  him  the  ischio-pubic,  in  nineteen  of  them ;  in  three 
others  there  was  a  ligament  which  represented  this  muscle;  and 
in  the  remaining  eighteen  no  trace  of  it.  In  only  two  out  of 
thirty  female  subjects  was  this  muscle  developed  on  both  sides, 
but  in  three  others  the  rudimentary  ligament  was  present.  Tliis 
muscle,  therefore,  appears  to  be  much  more  common  in  the 
male  than  in  the  female  sex ;  and  on  the  belief  in  the  descent 
of  man  from  some  lower  form,  the  foct  is  intelligible ;  for  it 
has  been  detected  in  several  of  the  lower  animals,  and  in  all 
of  these  it  serves  exclusively  to  aid  the  male  in  the  act  of 
reproduction. 

Mr.  J.  Wood,  in  his  valuable  series  of  papers,^^  has  minutely 
described  a  vast  number  of  muscular  variations  in  man,  which 
reflemble  normal  structures  in  the  lower  animals.    The  muscles 


^  *  The  Anatomy  of  £xpressioii,' 
ISU,  pp.  110,  131. 

*'  Quoted  by  Prof.  Canestrini  in 
th«  'Annaario,'  &c.,  1867,  p.  90. 

^  TheM  papers  deserve  careful 
<tudj  by  any  one  who  desires  to 
Ifam  how  frequently  our  muscles 
rary,  and  in  varying  come  to  re- 
semble those  of  the  Qnadmmana. 
The  following  references  relate  to 
the  few  points  touched  on  in  my 
text:  •Ptoc  Royal  Soc.  vol.  xiv. 
1885,  pp.  379^84;  vol.  ?v.  1866, 


pp.  241,  242 ;  vol.  xv.  1867,  p.  544  ; 
vol.  xvi.  1868,  p.  524.  I  may  here 
add  that  Dr.  Marie  and  Mr.  St. 
George  Mivart  have  shewn  in  their 
Memoir  on  the  T^muroidea  ('  Tran- 
sact.  Zoolog.  Soc'  vol.  vii.  1869, 
p.  96),  how  extraoi*dinarily  variablo 
some  of  the  muscles  are  in  thesp 
animals,  the*  lowest  members  of  the 
Primates.  Gradations,  also,  in  the 
muscles  leading  to  structures  found 
in  animals  still  lower  in  the  scale, 
are  numerous  in  the  Lemuroidea, 
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wliich  closely  resemble  those  regularly  present  in  onr  nearest 
allies,  the  Qnadmmana,  are  too  nmnerous  to  be  here  even 
specified.    In  a  single  male  subject,  having  a  strong  bodily 
frame,  and  well-formed  skuU,  no  less  than  seven  muscular  varia- 
tions were  observed,  all  of  which  plainly  represented  muscles 
proper  to  various  kinds  of  apes.    This  man,  for  instance,  had  on 
both  sides  of  his  neck  a  true  and  powerful  '*  levator  claviculce," 
such  as  is  found  in  all  kinds  of  apes,  and  which  is  said  to  occur 
in  about  one  out  of  sixty  human  subjects.^*    Again,  this  man 
had  "  a  special  abductor  of  the  metatarsal  bone  of  the  fifth 
"  digit,  such  as  Professor  Huxley  and  Mr.  Flower  have  shewn 
"  to  exist  uniformly  in  the  higher  and  lower  apes."    I  will  give 
only  two  additional  cases;  the  aeromio-hasUar  muscle  is  found 
in  all  mammals  below  man,  and  seems  to  be  correlated  with  a 
quadrupedal  gait,**  and  it  ocoui's  in  about  one  out  of  sixty, 
human  subjects.    In  the  lower  extremities  Mr.  Bradley  "'found 
an  abductor  ossis  metatarsi  quinti  in  both  feet  of  man ;  this  muscle 
had  not  up  to  that  time  been  recorded  in  mankind,  but  is 
always  present  in  the  anthropomorphous  apes.    The  muscles  of 
the  hands  and  arms — ^parts  wliich  are  so  eminently  characteristic 
of  man— are  extremely  liable  to  vary,  so  as  to  resemble  the 
cx>rre8ponding  muscles  in  the  lower  animals.**    Such  resem- 
blances are  either  perfect  or  imperfect;  yet  in  the  latter  case 
they  are  manifestly  of  a  transitional  nature.    Certain  variations 
are  more  common  in  man,  and  others  in  woman,  without  our 
being  able  to  assign  any  reason.    Mr.  Wood,  after  describing 
numerous  variations,  makes  the  following  pregnant  remark: 
"  Notable  departures  from  the  ordinary  type  of  the  muscular 
"  structures  run  in  grooves  or  directions,  which  must  be  taken 
"  to  indicate  some  unknown  factor,  of  much  importance  to  a 
"  comprehensive  knowledge  of  general  and  scientific  anatomy."*" 

*^  See    also    Prof.   Macalister  in  able  case  of  variation  in  the  human 

*  Proc.   R.   Irish  Academy,*  vol.  x.  flexor  poUicis  longus,  adds,   **  This 

18B8,  p.  124.  **  remarkable   example  shews   that 

^'  Mr.  Champneys  in  *  Journal  of  **  man  may  sometimes  possess   the 

Anat.  and  Phys.'  Kov.,  1871,  p.  178.  *'  an-angement  of  tendons  of  thnmb 

**  *  Journal  of  Anat.  and  Phys.'  "  and  fingers  characteristic  of  the 

May,  1872,  p.  421.  "  macaque ;    but  whether    such    a 

•'''  Prof.  Macalister  (ibid.  p.  121)  "  case  should  be  regarded  as  a 
has  {abulated  his  observations,  and  **  macaque  passing  upwards  into  a 
6nds  that  muscular  abnormalities  '*  man,  or  a  man  passing  downward> 
are  most  frequent  in  the  fore-arms,  "  into  a  macaque,  or  as  a  congenital 
secondly,  in  the  face,  thirdly,  in  the  '*  freak  of  nature,  I  cannot  under- 
foot, &c.  "  take  to  sav."     It    is   satisfactorv 

*■  The  Rev.  Dr.  Haughton,  after  to  hear  so  capable   an   anatomist, 

giving   ('Proc.   R.  Irish  Academy,*  and  so   embittered   an   opponent  of 

June  27,  1864,  p.  715)  a  remark-  evoltitionism,    admitting    even  the 
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ThAt  this  imknown  factor  is  reversion  to  a  former  state  of 
existence  may  be  admitted  as  in  the  highest  degree  probable.'^ 
It  is  quite  incredible  that  a  man  should  through  mere  accident 
ahnoimaUy  resemble  certain  apes  in  no  less  than  seven  of  his 
mnaeles,  if  there  had  been  no  genetic  connection  between  them. 
On  the  other  hand,  if  man  is  descended  from  some  ape-like 
creature^  no  valid  reason  can  be  assigned  why  certain  muscles 
should  not  suddenly  reappear  after  an  interval  of  many  thou- 
sand generations,  in  the  same  manner  as  with  horses,  asses,  and 
mules,  dark-coloured  stripes  suddenly  reappear  on  the  legs, 
and  shoulders,  after  an  interval  of  hundreds,  or  more  probably 
of  thousands  of  generations. 

These  various  cases  of  reversion  are  so  closely  related  to  those 
of  rudimentary  organs  given  in  the  first  chapter,  that  many  of 
them  might  have  been  indifferently  introduced  either  there  or 
here.  Thus  a  human  uterus  furnished  with  comua  may  be  said 
to  represent,  in  a  rudimentary  condition,  the  same  organ  in  its 
normal  state  in  certain  mammals.  Some  parts  which  are  rudi- 
mentary in  man,  as  the  os  coccyx  in  both  sexes,  and  the  raammie 
in  the  male  sex,  are  always  present;  whilst  others,  such  as  the 
Fupracondyloid  foramen,  only  occasionally  appear,  and  therefore 
might  have  been  introduced  under  the  head  of  reversion.  These 
several  reversionary  structures,  as  well  as  the  strictly  rudi- 
mentary ones,  reveal  the  descent  of  man  from  some  lower  form 
in  an  unnustakable  manner. 


Currdated  Variation. — ^In  man,  as  in  the  lower  animals,  many 
structures  are  so  intimately  related,  that  when  one  part  varies 
m  does  another,  without  our  being  able,  in'  most  cases,  to  assign 
any  reason.  We  cannot  say  whether  the  one  part  governs  the 
other,  or  whether  both  are  governed  by  some  earlier  developed 


possibilitr  of  either  of  his  first  pro- 
podtions.  Prof.  Macalister  has  also 
described  (<Proc.  R.  Irish  Acad.' 
voL  X.  18&i,  p.  138)  variations  ia 
the  fiejcor  poilicis  hnguSj  remarkable 
from  their  relations  to  the  same 
mnsde  In  the  Qaadrumana. 

**  Stnoe  the  Brst  edition  of  this 
hook  appeared,  Mr.  Wood  has  pub- 
Ibhed  another  memoir  in  the  '  Phil. 
Transactions/  1870,  p.  83,  on  the 
varieties  of  the  muscles  of  the  human 
necky  shoulder,  and  chest.  He  here 
«hew8  how  extremely  yariable  these 
musclefi  are,  and  how  often  and  how 


closely  the  rariations  resemble  the 
normal  muscles  of  the  lower  ani- 
mals. He  sums  up  by  remarking:, 
"  It  will  be  enough  for  my  purpose 
"  if  I  hare  succeeded  in  shewing 
*'  the  more  important  forms  whicli, 
"  when  occurring  as  varieties  in  tlio 
*'  human  subject,  tend  to  exhibit  in 
^'  a  sufficiently  marked  manner  what 
'*  may  be  considered  as  proofs  and 
examples  of  the  Darwinian  prin- 
*'  ciple  of  reversion,  or  law  of  in- 
"  heritance,  in  this  department  of 
**  nnatoroical  science." 


<i 


44  The  Descent  of  Man,  Part  I. 


part.  Various  monstrosities,  as  I.  Gkx)i!roy  repeatedly  insists,  are 
thus  intimately  connected.  Homologous  structures  are  par- 
ticularly liable  to  change  together,  as  we  see  on  the  opposite 
sides  of  the  body,  and  in  the  upper  and  lower  extremities. 
Meckel  long  ago  remarked,  that  when  the  muscles  of  the  arm 
depart  from  their  proper  type,  they  almost  always  imitate  those 
of  the  leg ;  and  so,  conversely,  with  the  muscles  of  the  legs.  The 
organs  of  sight  and  hearing,  the  teeth  and  hair,  the  colour  of  the 
skin  and  of  the  hair,  colour  and  constitution,  are  more  or  less  cor- 
related.^ Professor  Schaaffhausen  first  drew  attention  to  the 
relation  apparently  existing  between  a  muscular  frame  and 
the  strongly-pronounced  supra-orbital  ridges,  which  are  so 
characteristic  of  the  lower  races  of  man. 

Besides  the  yariations  which  can  be  grouped  with  more  or 
less  probability  under  the  foregoing  heads,  there  is  a  large  class 
of  variations  which  may  be  provisionally  csdled  spontaneous,  for 
to  our  ignorance  they  appear  to  arise  without  any  exciting 
cause.  It  can,  however,  be  shewn  that  such  variations,  whether 
consisting  of  slight  individual  differences,  or  of  strongly-marked 
and  abrupt  deviations  of  structure,  depend  much  more  on  the 
constitution  of  the  organism  than  on  the  nature  of  the  condi- 
tions to  which  it  has  been  subjeoted.^^ 

Rate  of  Increase. — Civilised  populations  hare  been  known 
under  favourable  conditions,  as  in  the  United  States,  to  double 
their  numbers  in  twenty-five  years ;  and,  according  to  a  calcula- 
tion by  Euler,  this  might  occur  in  a  little  over  twelve  years."  At 
the  former  rate,  the  present  population  of  the  United  States 
(thirty  millions),  would  in  667  years  cover  the  whole  terraqueous 
globe  so  thickly,  that  four  men  would  have  to  stand  on  each 
square  yard  of  surface.  The  primary  or  fundamental  check  to 
the  continued  increase  of  man  is  the  ^difficulty  of  gaining 
subsistence,  and  of  living  in  comfort  We  may  infer  that  this  is 
the  case  from  what  we  see,  for  instance,  in  the  United  States, 
where  subsistence  is  easy,  and  there  is  plenty  of  room.  If  such 
means  were  suddenly  doubled  in  Great  Britain,  our  number  would 
he  quickly  doubled.  With  civilised  nations  this  primary  check 
acts  chiefly  by  restraining  marriages.  The  greater  death-rate  of 
infants  in  the  poorest  classes  is  also  very  important ;  as  well  as 

^^  The  authorities  for  these  sere-  my  *  Variation  of  Animals  and  Plants 

ml   statements    are    given    in   tnj  under  Domestication.' 
*  Variation   of-  Animals   under   Do-         ^'  See  the  ever  memorable  *  Essay 

mestication,'  vol.  ii.  pp.  320-335.  on  the  Principle  of  Population,'  by 

^*  This  whole   subject  has   been  the  Rev.  T.  Malthns,  vol.  i.  1826,  p. 

discussed  in  chap,  xxiii.  vol.  ii.  of  6,  517. 
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the  greater  mortality,  from  various  diseases,  of  the  inhabitants  of 
crowded  and  miserable  houses,  at  all  ages.  The  effects  of  seyero 
epidemics  and  wars  are  soon  counterbalanced^  and  more  than 
counterbalanced,  in  nations  placed  under  fayourable  conditions. 
Emigration  also  comes  in  aid  as  a  temporary  check,  but,  with 
the  extremely  poor  classes,  not  to  any  great  extent. 

There  is  reason  to  suspect,  as  Malthus  has  remarked,  that  the 
reprodnctiTe  power  is  actually  less  in  barbarous,  than  in  civilised 
races.  We  know  nothing  positively  on  this  head,  for  with 
savages  no  census  has  been  taken;  but  from  the  concurrent 
testimony  of  missionaries,  and  of  others  who  have  long  resided 
with  such  people,  it  appears  that  their  families  are  usually  small, 
and  large  ones  rare.  This  may  be  partly  accounted  for,  as  it  is 
believed,  by  the  women  suckling  their  infants  during  a  long 
time ;  but  it  is  highly  probable  that  savages,  who  often  suffer 
much  hardship,  and  who  do  not  obtain  so  much  nutritious  food 
as  civilised  men,  would  be  actually  less  prolific.  I  have  shewn 
in  a  foimer  work,^  that  all  our  domesticated  quadrupeds  and 
birds,  and  all  our  cultivated  plants,  are  more  fertile  than  the 
corresponding  species  in  a  state  of  nature.  It  is  no  valid 
objection  to  this  conclusion  that  animals  suddenly  supplied  with 
an  excess  of  food,  or  when  grown  very  fat;  and  that  most  plants 
on  sodden  removal  from  very  poor  to  very  rich  soil,  arc 
rendered  more  or  less  sterile.  We  might,  therefore,  expect  that 
civilised  men,  who  in  one  sense  ore  highly  domesticated,  would 
be  more  prolific  than  wild  men.  It  is  also  probable  that  the 
increased  fertility  of  civilised  nations  would  become,  as  with  our 
domestic  animals,  an  inherited  character :  it  is  at  least  known 
that  with  mankind  a  tendency  to  produce  twins  runs  in 
families.^ 

Notwithstanding  that  savages  appear  to  be  less  prolific  than 
civilised  people,  they  would  no  doubt  rapidly  increase  if  their 
numbers  were  not  by  some  means  rigidly  kept  down.  The  San- 
tali,  or  hill-tribes  of  India,  have  recently  afforded  a  good  illustra- 
tion of  this  fact;  for,  as  shewn  by  Mr.  Hxmter,*' they  have 
increased  at  an  extraordinary  rate  since  vaccination  has  been 
introduced,  other  pestilences  mitigated,  and  war  sternly  repressed. 
This  increase,  however,  would  not  have  been  possible  had  not 
these  rude  people  spread  into  the  adjoining  districts,  and  worked 
for  hire.  Savages  almost  always  marry;  yet  there  is  some 
prudential  restraint,  for  they  do  not  commonly  marry  at  the 

**  *  Variation     of    Animals    and  Foreign    Medico-Chirarg.    Review,' 

Plants  under  Domestication,'  vol.  ii.  Julv,  1863,  p.  170. 

pp.  111-113,  163.  ••  *The  Annals  of  Rural  Bengal,' 

»•  Mr.   Sedgwick,    *  British    and  by  W.  W.  Hunter,  1868,  p.  259. 
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ei^liest  possible  age.  The  young  men  are  often  reqtiiied  to  shew 
that  they  can  support  a  wife;  and  they  generally  have  first  to 
earn  the  price  with  which  to  purchase  her  from  her  parents. 
With  saviiges  the  difficulty  of  obtaining  subsistence  occasionally 
limits  their  number  in  a  much  more  direct  manner  than  witli 
civilised  people,  for  all  tribes  i)eriodical]y  suffer  from  seYere 
famines.  At  such  times  savages  are  forced  to  devour  much  bad 
food,  and  their  health  can  hardly  fail  to  be  injured.  Many 
accounts  have  been  published  of  their  protruding  stomachs  and 
emaciated  limbs  after  and  during  famines.  They  are  then,  also, 
compelled  to  wander  much,  and,  as  I  was  assured  in  Australia, 
their  infants  perish  in  large  numbers.  As  fiunines  are  period- 
ical, depending  chiefly  on  extreme  seasons,  all  tribes  must 
fluctuate  in  number.  They  cannot  steadily  and  regularly 
increase,  as  there  is  no  artificial  increase  in  the  supply  of  food. 
Savages,  when  hard  pressed,  encroach  on  each  other's  territories, 
and  war  is  the  result ;  but  they  are  indeed  almost  always  at  war 
with  their  neighbours.  They  are  liable  to  many  accidents  on 
land  and  water  in  their  search  for  food ;  and  in  some  countries 
they  suffer  much  from  the  larger  beasts  of  prey.  Even  in 
India,  districts  have  been  depopulated  by  the  ravages  of 
tigers. 

Malthus  has  discussed  these  several  checks,  but  he  does  not 
lay  stress  enough  on  what  is  probably  the  most  important  of  all, 
namely  infanticide,  especially  of  female  infants,  and  the  habit  of 
procuring  abortion.  These  practices  now  prevail  in  many 
quarters  of  the  world ;  and  infiuiticide  seems  formerly  to  have 
prevailed,  as  Mr.  M'Lennan^  has  shewn,  on  a  still  more  extensive 
scale.  These  practices  appear  to  have  originated  in  savages  re- 
cognising the  (Acuity,  or  rather  the  impossibility  of  supporting 
uU  the  inffuit»  that  are  bom.  Licentiousness  may  also  be  added 
to  the  foregoing  checks ;  but  this  does  not  follow  from  fiedling 
means  of  subsistence ;  though  there  is  reason  to  believe  that  iu 
Home  cases  (as  in  Japan)  it  has  been  intentionally  encouraged 
as  a  means  of  keeping  down  the  population. 

If  we  look  back  to  an  extremely  remote  epoch,  before  man  had 
arrived  at  the  dignity  of  manhood,  he  would  have  been  guided 
more  by  instinct  and  less  by  reason  than  are  the  lowest  savages 
at  the  present  time.  Our  early  semi-human  progenitors  would 
not  have  practised  infanticide  or  polyandry;  for  the  instincts  of 
the  lower  animals  are  never  so  perverted  •*  as  to  lead  them  re- 

«»  *  Primitive  Marriage/  1865.  ments  as  follows  on  this  passage  : — 

««  A   writer  in  the  'Spectator*     "  Mr.  Darwin  finds  himself  compelled 

(March  12th,  1871,   p.  320)  com-     *' to  reintroduce  a  new  doctrine  of  the 
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galarly  to  destroy  their  own  ofEspring,  or  to  be  quite  devoid  of 
jealousy.  There  would  have  been  no  prudential  restraint  from 
manii^,  and  the  sexes  would  have  freely  united  at  an  early  age. 
Hence  the  progenitors  of  man  would  have  tended  to  increase 
rapidly;  but  checks  of  some  kind,  either  periodical  or  constant, 
must  haye  kept  down  their  numbers,  even  more  severely  than 
with  existing  savages.  What  the  precise  nature  of  these  checks 
were,  we  cannot  say,  any  more  than  with  most  other  animals. 
We  know  that  horses  and  cattle,  which  are  not  extremely  prolific 
animals,  when  first  turned  loose  in  South  America,  increased  at 
an  enormous  rate.  The  elephant,  the  slowest  breeder  of  all 
known  animals,  would  in  a  few  thousand  years  stock  the  whole 
world.  The  increase  of  every  species  of  monkey  must  be 
checked  by  some  means;  but  not,  as  Brehm  remarks,  by  the 
attacks  of  beasts  of  prey.  No  one  will  assume  that  the  actual 
lH>wer  of  reproduction  in  the  wild  horses  and  cattle  of  America, 
was  at  first  in  any  sensible  degree  increased ;  or  that,  as  each 
district  became  fully  stocked,  tibis  same  power  was  diminished. 
No  doubt  in  this  case,  and  in  all  others,  many  checks  concur, 
and  different  checks  under  different  circumstances;  periodical 
dearths,  depending  on  unfavourable  seasons,  being  probably  the 
most  important  of  all.  So  it  will  have  been  with  the  early  pro- 
genitors of  man. 

Kaiural  Selection, — ^We  have  now  seen  that  man  is  variable  in 
body  and  mind;  and  that  the  variations  are  induced,  either 
directly  or  indirectly,  by  the  same  general  causes,  and  obey  the 
same  general  laws,  as  with  the  lower  animals.  Man  has  spread 
widely  over  the  fisice  of  the  earth,  and  must  have  been  exposed, 
during  his  incessant  migrations,"'  to  the  most  diversified  con- 
ditions. The  inhabitants  of  Tierra  del  Fuego,  the  Cape  of  Good 
Hope,  and  Tasmania  in  the  one  hemisphere,  and  of  the  Arctic 
regions  in  the  other,  must  have  passed  through  many  climates, 


**  fall  of  man.  He  shews  that  the 
**  instincts  of  the  higher  animals 
*'  are  far  nobler  than  the  habits  of 
**  sarage  race:)  of  men,  and  he  finds 
*>  himself,  therefore,  compelled  to 
**  re-mtrodnce, — ^in  a  form  of  the 
**  substantial  orthodoxy  of  which  he 
"*  appears  to  be  quite  unconscions, — 
"  and  to  introduce  as  a  scientific 
**  hypothesis  the  doctrine  that  man's 
**  gain  of  knowledge  waa  the  cause  of 
**  a  temporary  but  long-enduring 
"  moral   deterioration,  as  indicated 


'*  by  the  many  foul  customs,  e&- 
"  pecially  as  to  marriage,  of  savage 
"  tribes.  What  does  the  Jewish 
*'  tradition  of  the  moral  degenera- 
*'  tion  of  man  through  his  snatching 
*^  at  a  knowledge  forbidden  him 
*'  by  his  highest  instinct  assert 
"beyond  this?" 

*3  See  some  good  remarlcs  to  this 
eflect  by  W.  Stanley  Jevons,  **  A 
"  Deduction  from  Darwin's  Theory," 
*Nature,'1869,  p.  231. 
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and  changed  their  habits  many  times,  before  they  reached  their 
present  homes.^  The  early  progenitors  of  man  mnst  also  have 
tended,  like  all  other  animals,  to  have  increased  beyond  their 
means  of  subsistence ;  they  must,  therefore,  occasionally  have 
been  exposed  to  a  straggle  for  existence,  and  consequently  to  the 
rigid  law  of  natural  selection.  Beneficial  variations  of  all  kinds 
Avill  thus,  either  occasionally  or  habitually,  have  been  preserved, 
and  injurious  ones  eliminated.  I  do  not  refer  to  strongly-marked 
deviations  of  structure,  which  occur  only  at  long  intervals  of 
time,  but  to  mere  individual  differences.  We  know,  for  instance* 
that  the  muscles  of  our  hands  and  feet,  which  determine  our 
ix>wers  of  movement,  are  liable,  like  those  of  the  lower  animals,** 
to  incessant  variability.  If  then  the  progenitors  of  man  inhabit- 
ing any  district,  especially  one  undergoing  some  change  in  it.s 
conditions,  were  divided  into  two  equal  bodies,  the  one  half 
which  included  all  the  individuals  best  adapted  by  their  powers 
of  movement  for  gaining  subsistence,  or  for  defending  themselves, 
would  on  an  average  survive  in  greater  numbers,  and  procreate 
more  ofispring  than  the  other  and  less  well  endowed  half. 

Man  in  the  rudest  state  in  which  he  now  exists  is  the  most 
dominant  animal  that  has  ever  appeared  on  this  earth  He  has 
spread  more  widely  that  any  other  liighly  organised  form :  and 
all  others  have  yielded  before  him.  He  manifestly  owes  this 
immense  superiority  to  his  intellectual  faculties,  to  his  social 
habits,  which  lead  him  to  aid  and  defend  his  fellows,  and  to  his 
corporeal  structure.  The  supreme  importance  of  these  characters 
has  been  proved  by  the  final  arbitrament  of  the  battle  for  life. 
Through  his  powers  of  intellect,  articulate  language  has  been 
evolved;  and  on  tliis  his  wonderful  advancement  has  mainly 
depended.  As  Mr.  Chauncey  Wright  remarks  :•• "  a  psychological 
"  analysis  of  the  faculty  of  language  shews,  that  even  the  smallest 
"proficiency  in  it  might  require  more  brain  power  than  the 
"  greatest  proficiency  in  any  other  direction."  He  has  invented 
and  is  able  to  use  various  weapons,  tools,  traps,  &c.,  with  which 
he  defends  himself,  kills  or  catches  prey,  and  otherwise  obtains 
food.  He  has  made  rafts  or  canoes  for  fishing  or  crossing  over 
to  neighbouring  fertile  islands.    He  has  discovered  the  art  of 

^  Latham, '  Man  and  his  Migra-  '^  classed    in    any    of    the    above 

tions/  1851,  p.  135.  **  groups."      These    muscles    differ 

**  Messrs.  Murie  and  Mirart  in  even  on   the  opposite  sides  of  the 

their  *  Anatomy  of  the  Lemuroidea'  same  individual. 

/''Transact.   Zoolog.   Soc.'  vol.  vii.  '*  Limits   of   Natural   Selection, 

'^Qypp.  96-08)  say,  "some  muscles  'North    Araericnn     Review/    Oc^. 

'  so  irregular  in  their  distribu-  1870,  p.  295. 
I    that   they   cannot    l>c   well 
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fire,  by  which  hard  and  stringy  roots  can  be  rendered 
digestible,  and  poisonoiis  roots  or  herbs  innocnons.  This  dis- 
oorery  of  fire,  probably  the  greatest  eyer  made  by  man,  excepting 
language,  dates  from  before  the  dawn  of  history. .  These  seyeral 
inYBntions,  by  which  man  in  the  mdest  state  has  become  so  pre- 
eminent, are  the  direct  results  of  the  deyelopment  of  his  powers 
of  obeerration,  memory,  curiosity,  imagination,  and  reascm.  I 
cannot,  therefore,  understand  how  it  is  that  Mr.  Wallace^  main- 
tains, that  "natural  selection  could  only  have  endowed  the 
"  aayage  with  a  brain  a  little  superior  to  that  of  an  ape." 

Although  the  intellectual  powers  and  social  habits  of  man  are 
of  paramount  importance  to  him,  we  must  not  underrate  the 
importance  of  his  bodily  structure,  to  which  subject  the  remain* 
der  of  this  chapter  wiU  be  dcToted ;  the  development  of  the  in- 
tellectual and  social  or  moral  faculties  being  discussed  in  a  later 
chapter. 

Eyen  to  hammer  with  precision  is  no  easy  matter,  as  eyery 
one  who  has  tried  to  learn  carpentry  will  admit.  To  throw  a 
stone  with  as  true  an  aim  as  a  Fuegian  in  defending  himself,  or 
in  killing  birds,  requires  the  most  consummate  perfection  in  the 
correlate  action  of  the  muscles  of  the  hand,  arm,  and  shoulder, 
and,  further,  a  fine  sense  of  touch.  In  throwing  a  stone  or  spear, 
and  in  many  other  actions,  a  man  must  stand  firmly  on  his  feet ; 
and  this  again  demands  the  perfect  co-adaptation  of  numerous 
muscles.  To  chip  a  fiint  into  the  rudest  tool>  or  to  form  a 
barbed  spear  or  hook  ftom  a  bone,  demaiids  the  use  of  a  perfect 
hand;  for,  as  a  most  capable  judge,  Mr.  Schoolcraft,'^  remarks, 
the  shaping  fragments  of  stone  into  kniyes,  lances,  or  arrow-heads, 

*'  *  Quarterly      Review/      April  here   resist  quoting    a    most  just 

1869,  p.  392.  This  subject  is  more  remark  by  Sir  J.  Lubbock  ('  Fre- 
fully  dsscuoed  in  Mr.  Wallace's  historic  Times,'  1865,  p.  479)  in 
'  Contribations  to  the  Theory  of  reference  to  this  paper,  namely,  that 
Natural  Selection/  1870,  in  which  Mr.  Wallace,  *'with  characteristic 
all  the  essays  referred  to  in  this  '^  unselfishness,  ascribes  it  (i.  e.  the 
work  are  republished.  The  '  Essay  *'  idea  of  natural  selection)  unre- 
oB  Man '  has  been  ably  criticised  by  ^  serredly  to  Mr.  Darwin,  although, 
Prof,  ClaparMe,  one  of  the  most  ^  as  is  well  known,  he  struck  out 
disiingnished  zoologists  in  Europe,  *'  the  idea  independently,  and  pub- 
in  an  article  published  in  the  *'  lished  it,  though  not  with  the 
*Kblioth^ue     Universelle,'    June  *'  s.nme    elaboration,   at    the    same 

1870.  The  remark  quoted  in   my     "  time." 

text  will  surprise  every  one  who         **  Quoted  by  Mr.  Lawson  Tait  in 

has  rend  Mr.  Wallace's  celebrated  his  *Law  of  Natural  Selection,' — 

paper  on   *  The  Origin  of  Human  *  Dublin  Quarterly  Journal  of  Medi- 

Races  deduced  from  the  Theory  of  cal  Science,'  Feb.  1869.    Dr.  Keller 

Natural  Selection,'  originally  pub-  is    likewise    quoted    to    the    same 

iished  in  the  'Anthropological  Re-  effect. 
Tiew,' May  1864,  p.  clyiii.    I  cannot 
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shews  "  extiaardinary  ability  and  bng  piactioe.''  This  is  to  a 
great  extent  pzoyed  by  the  £aet  that  pximeYal  men  practised  a 
diyision  of  labonr;  each  man  did  not  manufacture  his  own  flint 
tools  or  rude  pottery,  bnt  certain  individnals  appear  to  have 
devoted  themselyes  to  snch  work,  no  doubt  reoeiTing  in  exchange 
the  produce  of  the  chase.  Archieologists  are  oonTinced  that  an 
enormous  interral  of  time  elapsed  before  our  ancestors  thought 
of  grinding  chipped  flints  into  smooth  tools.  One  can  hardly 
doubt,  that  a  man-like  animal  who  possessed  a  hand  and  arm 
BufSdently  perfect  to  throw  a  st<me  with  precision,  or  to  form  a 
flint  into  a  rude  tool,  could,  witii  sufficient  practice,  as  far  as 
mechanical  skill  alone  is  concerned,  make  almost  anything 
which  a  civilised  man  can  make.  The  structure  of  the  hand  iu 
this  respect  may  be  compared  with  that  of  the  vocal  organs, 
which  in  the  apes  are  used  for  uttering  various  signal-cries,  or, 
as  in  one  genus,  musical  cadences;  but  in  man  the  closely 
similar  vocal  organs  have  become  adapted  through  the  inherited 
effects  of  use  for  the  utterance  of  articulate  language. 

Turning  now  to  the  nearest  allies  of  men,  and  therefore  to  the 
best  representatives  of  our  early  progenitors,  we  find  that  tiie 
hands  of  the  Quadrumana  are  constructed  on  the  same  general 
pattern  as  our  own,  but  are  far  less  perfectly  adapted  for  diver- 
sified uses.  Their  hands  do  not  serve  for  locomotion  so  well 
us  the  feet  of  a  dog ;  as  may  be  seen  in  such  monkeys  as  the 
chimpanzee  and  orang,  which  walk  on  the  outer  margins  of 
the  palms,  or  on  the  knuckles.**  Their  hands,  however,  are 
admirably  adapted  for  climbing  trees.  Monk^s  seize  thin 
branches  or  ropes,  with  the  thumb  on  one  side  and  the  fiingers 
and  palm  on  the  other,  in  the  same  manner  as  we  do.  They  can 
thus  also  lift  rather  large  objects,  such  as  the  neck  of  a  bottle,  to 
their  mouths.  Baboons  turn  over  stones,  and  scratch  up  roots 
with  their  hands.  They  seize  nuts,  insecte,  or  other  small 
objects  with  the  thumb  in  opposition  to  the  fingers,  and  no 
doubt  they  thus  extract  eggs  and  the  young  from  the  neste  of 
birds.  American  monkeys  beat  the  wild  oranges  on  the  branches 
until  the  rind  is  cracked,  and  then  tear  it  off  with  the  fingers  of 
the  two  hands.  In  a  wild  state  they  break  open  hard  fruits 
with  stones.  Other  monkeys  open  mussel-shells  with  the  two 
thumbs.  With  their  ihigers  they  pull  out  thorns  and  burs,  and 
hunt  for  each  other's  parasites.  They  roll  down  stones,  or  throw 
them  at  their  enemies :  nevertheless,  thoy  are  clumsy  in  these 
various  actions,  and,  as  I  have  myself  seen,  are  quite  unable  to 
throw  a  stone  with  precision. 
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Itfieems  to  me  far  fiom  true  that  becatise  "  objects  are  grasped 
"dumsily''  by  monkeys,  "a  much  less  specialised  organ  of 
**  prehensioii "  would  haye  served  them  ^®  equally  well  with 
their  present  hands.  On  the  contrary,  I  see  no  reason  to  doubt 
that  more  perfectly  constructed  hands  would  have  been  an 
adyantage  to  them,  provided  that  they  were  not  thus  rendered 
less  fitted  for  climbing  trees.  We  may  suspect  that  a  hand  as 
perfect  as  that  of  man  would  have  been  disadvantageous  for 
dimbiog ;  for  the  most  arboreal  monkeys  in  the  world,  namely, 
Atdes  in  America,  Colobus  in  Africa,  and  Hylobates  in  Asia, 
are  either  thxunbkss,  or  their  toes  partially  cohere,  so  that  their 
limbs  are  converted  into  mere  grasping  hooks.^ 

As  soon  as  some  ancient  member  in  the  great  series  of  the 
Primates  came  to  be  less  arboreal,  owing  to  a  change  in  its 
manner  of  procuring  subsistence,  or  to  some  change  in  the 
sononnding  conditions,  its  habitual  manner  of  progression  would 
have  been  modified :  and  thus  it  would  have  been  rendered  more 
strictly  quadrupedal  or  bipedal.    Baboons  frequent  hilly  and 
rocky  districts,  and  only  from  necessity  climb  high  trees ;  ^  and 
they  have  acquired  almost  the  gait  of  a  dog.    Man  alone  has 
beocnne  a  biped ;  and  we  can,  I  think,  partly  see  how  he  has 
come  to  assume  his  erect  attitude,  which  forms  one  of  his  most 
conspicuous  characters.    Man  could  not  have  attained  his  present 
domhiaat  position  in  the  world  without  the  use  of  his  hands, 
which  are  so  admirably  adapted  to  act  in  obedience  to  his  will. 
Sir  C.  Bell^  insists  that  "the  hand  supplies  all  instruments, 
"  and  by  its  correspondence  with  the  intellect  gives  him  univer- 
"  sal  dominion."    But  the  hands  and  arms  could  hardly  have 
become  perfect  enough  to  have  manufactured  weapons,  or  to 
have  hurled  stones  and  spears  with  a  true  aim,  as  long  as  they 
were  habitually  used  for  locomotion  and  for  supporting  the 
whole  weight  of  the  body,  or,  as  before  remarked,  so  long  as  they 
were  especially  fitted  for  climbing  trees.    Such  rough  treatment 
would  also  have  blunted  the  sense  of  touch,  on  which  their 
delicate  use  largely  depends.    From  these  causes  alone  it  would 
have  been  an  advantage  to  man  to  become  a  biped;  but  for 


'•  «  Quarterly  Review,*  April 
1869,  p.  392. 

'*  In  HyMtaies  syndactylusj  as 
the  tuuDDe  expresses,  two  of  the  toes 
regularly  cohere;  and  this,  as  Mr. 
Blyth  informs  me,  is  occasionally 
the  case  with  the  toes  of  J7.  offHii, 
lor,  xnA  lencUcu8.  Colobns  is  strictly 
artwreal  and  extraordinarily  active 
(Brehm,  *  Thierleben.'  B.  i.  s.  50), 


but  whether  a  better  climber  than 
the  species  of  the  allied  genera,  I  do 
not  know.  It  deserves  notice  that 
the  feet  of  the  sloths,  the  most 
arboreal  animals  in  the  world,  are 
wonderfully  hook-like. 

*«  Brehm,  *  Thierleben,'  B.  i.  s. 
80. 

"  **The  Hand,"  &c.  'Bridge- 
water  Treatise,'  1833,  p.  38. 
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many  actions  it  is  indispensable  that  the  arms  and  whole  upper 
part  of  the  body  should  be  free ;  and  he  must  for  this  end  stand 
firmly  on  his  feet.  To  gain  this  great  advantage,  the  feet  have 
been  rendered  flat ;  and  the  great  toe  has  been  peculiarly  modi- 
fied, though  this  has  entailed  the  almost  complete  loss  of  its 
power  of  prehension.  It  accords  with  the  prinoiple  of  the 
division  of  physiological  labour,  prevailing  throughout  the 
animal  kingdom,  that  as  the  hands  became  perfected  for  pre- 
hension, the  feet  should  have  become  perfected  for  support  and 
locomotion.  With  some  savages,  however,  the  foot  has  not 
altogether  lost  its  prehensile  power,  as  shewn  by  their  manner 
of  cUmbing  trees,  and  of  using  them  in  other  ways.^^ 

If  it  be  an  advantage  toman  to  stand  firmly  on  his  feet  and  to 
have  his  hands  and  arms  free,  of  which,  from  his  pre-eminent 
success  in  the  battle  of  life,  there  can  be  no  doubt,  then  I  can  see 
no  reason  why  it  should  not  have  been  advantageotis  to  the 
progenitors  of  man  to  have  become  more  and  more  erect  or 
bipedal.  They  would  thus  have  been  better  able  to  defend 
themselves  with  stones  or  clubs,  to  attack  their  prey,  or  other- 
wise to  obtain  food.  The  best  built  individuals  would  in  the 
long  run  have  succeeded  best,  and  have  survived  in  larger 
numbers.  If  the  goriUa  and  a  few  allied  forms  had  become 
extinct,  it  might  have  been  argued,  with  great  force  and  apparent 
truth,  that  an  animal  could  not  have  been  gradually  converted 
from  a  quadruped  into  a  biped,  as  all  the  individuals  in  an 
intermediate  condition  would  have  been  miserably  ill-fitted 
for  progression.  But  we  know  (and  this  is  well  worthy  of 
reflection)  that  the  anthropomorphous  apes  are  now  actually  in 
an  intermediate  condition ;  and  no  one  doubts  that  they  are  on 
the  whole  well  adapted  for  their  conditions  of  life.  Thus  the 
gorilla  runs  with  a  sidelong  shambling  gait,  but  more  commonly 
progresses  by  resting  on  its  bent  hands.  The  long-armed  apes 
occasionally  use  their  arms  like  crutches,  swinging  their  bodies 
forward  between  them,  and  some  kinds  of  Hylobates,  without 
having  been  taught,  can  walk  or  run  upright  with  tolerable 
quickness ;  yet  they  move  awkwardly,  and  much  less  securely 
than  man.  We  see,  in  short,  in  existing  monkeys  a  manner  of 
progression  intermediate  between  that  of  a  quadruped  and  a 


'^  ir&ckel  has  an  excellent  dis* 
onssion  on  the  steps  by  which  man 
became  a  biped:  *■  Nattiriiche  Schop- 
fongsgeschichte,'  1868,  s.  507.  Dr. 
Bflchner  (*  Conf<^rences  sur  la  Thtorie 
Darwinienne,'  1869,  p.  135)  has 
given  good  cases  of  the  use  of  the 


foot  as  a  prehensile  organ  by  man ; 
and  has  also  written  on  the  manner 
of  progression  of  the  higher  apes,  to 
which  I  allude  in  the  following 
paragraph :  see  also  Owen  (*  Anatomy 
of  Vertebrates,'  vol.  iii.  p.  71)  on 
this  latter  subject. 
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biped ;  bnt^  as  an  unprcjudioed  judge  ^°  insists,  the  anthn^mor- 
phoos  apes  approach  in  structore  more  nearly  to  the  bipedal 
than  to  the  qnadmpedal  type. 

As  the  progenitors  of  man  became  more  and  more  erect,  with 
their  hands  and  arms  more  and  more  modified  for  prehension 
and  other  purposes,  with  their  feet  and  le^  at  the  same  time 
transformed  for  firm  support  and  progression,  endless  other 
changes  of  structure  would  have  become  necessary.  The  i)elvi8 
would  have  to  be  broadened,  the  spine  peculiarly  curved,  and  the 
head  fixed  in  an  altered  position,  all  which  changes  have  been 
attained  by  man.  Prof.  Schaaffhausen ^*  maintains  that  ''the 
powerful  mastoid  processes  of  the  human  skull  are  the  result  of 
his  erect  position  f  and  these  processes  are  absent  in  the  orang, 
chimpanzee,  &c.,  and  are  smaller  in  the  gorilla  than  in  man. 
Various  other  structures,  which  appear  connected  with  man's 
erect  position,  might  here  have  been  added.  It  is  very  difficult 
to  dedde  how  fiu:  these  correlated  modifications  are  the  result  of 
natural  selection,  and  how  far  of  the  inherited  effects  of  the 
increased  use  of  certain  parts,  or  of  the  action  of  one  part  on 
another.  No  doubt  these  means  of  change  often  co-operate :  thus 
when  certain  muscles,  and  the  crests  of  bone  to  which  they  are 
attached,  become  enlarged  by  habitual  use,  this  shews  that 
certain  actions  are  habitually  performed  and  must  be  serriceable. 
Hence  the  individuals  which  performed  them  best,  would  tend 
to  surriTe  in  greater  numbers. 

The  free  use  of  the  arms  and  hands,  partly  the  cause  and 
partly  the  result  of  man's  erect  position,  appears  to  have  led  in  an 
indirect  manner  to  other  modifications  of  structure.  The  early 
male  forefothers  of  man  were,  as  previously  stated,  probably 
furnished  with  great  canine  teeth;  but  as  they  gradually 
acquired  the  habit  of  using  stones,  clubs,  or  other  weapons,  for 
fighting  with  their  enemies  or  rivals,  they  would  use  their  jaws 
and  teeth  less  and  less.  In  this  case,  the  jaws,  together  with  the 
teeth,  would  become  reduced  in  size,  as  we  may  feel  almost  sure 
from  innumerable  analogous  cases.  In  a  future  chapter  we 
shall  meet  with  a  closely  parallel  case,  in  the  reduction  or  com- 
plete disappearance  of  the  caniDe  teeth  in  male  ruminants, 
apparently  in  relation  with  the  development  of  their  horns ;  and 
in  horses,  in  relation  to  their  habit  of  fighting  with  their  incisor 
teeth  and  hoofe. 

"  Ptof.   Broca,   La  Constitution  the  Skull/  translated  in  '  Anthro- 

des  Vert*bres  caudales ;  *  La  Rerue  pological    ReWew,'  Oct.    1868,    p. 

d'Anthropologie,'     1872,     p.      2G,  428.     Owen  (*  Anatomy  of  Verte- 

(nepftrate  copy).  brates/  yoL  it.  1866,  p.  551)  on  the 

'*  *  On  the  PrimitiTe  Form    of  mastoid  processes  in  the  higher  apes. 
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In  the  adult  male  anthropomorphous  apes,  as  Butimeyer/^ 
and  others,  have  insisted,  it  is  the  effect  on  the  sknil  of  the  great 
development  of  the  jaw-muscles  that  causes  it  to  differ  so  greatly 
in  many  respects  &om  that  of  man,  and  has  given  to  these 
animals  "  a  truly  frightful  physiognomy."  Therefore,  as  the  jaws 
and  teeth  in  man's  progenitors  gradually  became  reduced  in  size, 
the  adult  skull  would  have  come  to  resemble  more  and  more 
that  of  existing  man.  As  we  shall  hereafter  see,  a  great  reduction 
of  the  canine  teeth  in  the  males  would  almost  certainly  affect  the 
teeth  of  the  females  through  inheritance. 

As  the  various  mental  faculties  gradually  developed  themselves 

the  brain  would  almost  certainly  become  larger.    No  one,  I 

presume,  doubts  that  the  large  proportion  which  the  size  of 

man's  brain  bears  to  his  body,  compared  to  the  same  prox)ortion 

in  the  gorilla  or  orang,  is  closely  connected  with  his  higher 

mental  powers.     We  meet  with  closely  analogous  fiicts  with 

insects,  for  in  ants  the  cerebral  ganglia  are  of  extraordinary 

dimensions,  and  in  all  the  Hymenoptera  these  ganglia  are  many 

times  larger  than  in  the  less  intelh'gent  orders,  such  as  beetles.''* 

On  the  other  hand,  no  one  supposes  that  the  intellect  of  any 

two  animals  or  of  any  two  men  can  be  accurately  gauged  by  the 

cubic  contents  of  their  skulls.    It  is  certain  that  there  may  be 

extraordinary  mental  activity  with  an  extremely  small  absolute 

mass   of  nervous  matter:   thus   the  wonderftdly  diversified 

instincts,  mental  powers,  and  affections  of  ants  are  notorious, 

yet  their  cerebral  ganglia  are  not  so  large  as  the  quarter  of  a 

small  pin's  head.    Under  this  point  of  view,  the  brain  of  an  ant  is 

one  of  the  most  marvellous  atoms  of  matter  in  the  world,  perhaps 

more  so  than  the  brain  of  a  man. 

The  belief  that  there  exists  in  man  some  close  relation  between 
the  size  of  the  brain  and  the  development  of  the  intellectual 
faculties  is  supported  by  the  comparison  of  the  skulls  of  savage 
and  civilised  races,  of  ancient  and  modem  people,  and  by  the 
analogy  of  the  whole  vertebrate  series.  Dr.  J.  Barnard  Davis  has 
proved,^  by  many  careful  measurements,  that  the  mean  internal 
capacity  of  the  skull  in  Europeans  is  92*8  cubic  inches;  in 
Americans  87'5 ;  in  Asiatics  87*1 ;  and  in  Australians  only  81*9 
cubic  inches.  Professor  Broca  ^  found  that  the  nineteenth  century 

^^  *Die  Grenzen  der  Thierwelt,  wmtoHaJ  1870,  p.   14.    My  son, 

Pine  Betrachtong  zu  Darwin's  Lehre,'  Mr.  F.  Darwin,  dissected  for  me  the 

1868,8.51.  cerebral    ganglia    of   the   Fonmca 

'*  Dnjardin,    '  Annales    des    Sc.  rufa, 

Nat,'  Srd  series  Zoolog.  torn.  xiv.  '*    <  Philosophical    Transactions,' 

1850,  p.  203.     See  also  Mr.  Lowne,  1869,  p.  513. 

'Anatomy  and  Phys.  of  the  Mw9na  ••  *Us  Selections,'  M.  P,  Broca^ 
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skulls  from  graves  in  Paris  were  larger  than  those  from  vaults 
of  the  twelfth  century^  in  the  proportion  of  1484  to  1426 ;  and 
that  the  increased  size,  as  ascertained  by  measurements,  was 
exclusively  in  the  frontal  part  of  the  skull — the  seat  of  the 
intellectual  faculties.  Prichard  is  persuaded  that  the  present 
inhabitants  of  Britain  have  "  much  more  capacious  brain-cases  " 
than  the  ancient  inhabitants.  Nevertheless,  it  must  be  admitted 
that  some  skulls  of  very  high  antiquity,  such  as  the  famous  one 
of  Neanderthal,  are  well  developed  and  capacious.^^  With 
respect  to  the  lower  animals,  M.  E.  Lartet,^^  by  comparing  the 
crania  of  tertiary  and  recent  mammals  belonging  to  the  same 
groups^  has  come  to  the  remarkable  conclusion  that  the  brain  is 
generally  larger  and  the  convolutions  are  more  complex  in  the 
more  recent  forms.  On  the  other  hand,  I  have  shewn"  that  the 
brains  of  domestic  rabbits  are  considerably  reduced  in  bulk,  in 
comparison  with  those  of  the  wild  rabbit  or  hare ;  and  this  may  bo 
attributed  to  their  having  been  closely  confined  during  many 
generations,  so  that  they  have  exerted  their  intellect,  instincts, 
senses  and  voluntary  movements  but  little. 

The  gradually  increasing  weight  of  the  brain  and  skull  in 
man  must  have  influenced  the  development  of  the  supporting 
spinal  column,  more  especially  whilst  he  was  becoming  erect. 
As  this  change  of  position  was  being  brought  about,  the  internal 
pressure  of  the  brain  will  also  have  influenced  the  form  of  the 
skull;  for  many  facts  show  how  easily  the  skull  is  thus  affected. 
Ethnologists  believe  that  it  is  modified  by  the  kind  of  cradle  in 
which  infants  sleep.  Habitual  spasms  of  the  muscles,  and  a 
cicatrix  from  a  severe  bum,  have  permanently  modified  the  facial 
bones.  In  young  persons  whose  heads  have  become  fixed  either 
Rideways  or  backwards,  owing  to  disease,  one  of  the  two  eyes  has 
changed  its  i)oeition,  and  the  shape  of  the  skull  has  been  altered 


*  Rerne  d'Anthropologies,'  1873 ; 
see  also,  as  qaoted  in  C.  Vogt's 
'Lectnres  on  Man,'  £ng.  tnin8lat. 
1864,  pp.  88,  90.  Prichard,'  *  Phjs. 
Hist,  of  Mankind,'  toI.  i.  1838,  p. 

•W>.7. 

*'  In  the  interesting  article  jnst 
referred  to,  Prof.  Broca  has  well 
remarked,  that  in  civilised  nations, 
the  arerage  capacity  of  the  sknll 
most  be  lowered  by  the  preserra- 
ttoo  of  a  considerable  number  of 
individoals,  weak  in  mind  and  body, 
who  would  have  been  promptly 
eliminated  in  the  savage  state.    On 


the  other  hand,  with  savnges,  the  ave- 
rage includes  only  the  more  capable 
individuals,  who  have  been  able  to 
survive  under  extremely  hard  con- 
ditions of  life.  Broca  thus  explains 
the  otherwise  inexplicable  fact,  that 
the  mean  <»pacity  of  the  skull  of 
the  ancient  Troglodytes  of  Loz^re  is 
greater  than  that  ot  modem  French- 
men. 

•*  '  Comptes-i*endus  des  Sciences,' 
&c.  June  1,  1868. 

*'  *  The  Variation  of  Animals  and 
Plants  under  Domestication/  vol.  i. 
pp.  124-129. 
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apparently  by  the  pressar^  of  the  brain  in  a  new  direction.^ 
I  have  shewn  that  with  long-eared  rabbits  even  so  trifling  a  cause 
as  the  lopping  forward  of  one  ear  drags  forward  almost  every 
bone  of  the  skull  on  that  side ;  so  that  the  bones  on  the  opposite 
side  no  longer  strictly  correspond.  Lastly^  if  any  animal  were 
to  increase  or  diminiRh  mnch  in  general  size,  without  any  change 
in  its  mental  powers,  or  if  the  mental  powers  were  to  be  much 
increased  or  diminished,  without  any  great  change  in  the  size  of 
the  body,  the  shape  of  the  skull  would  almost  certainly  be 
altered.  I  infer  this  from  my  obserrations  on  domestic  rabbits, 
some  kinds  of  which  have  become  very  much  larger  than  the 
wild  animal,  whilst  others  have  retained  nearly  the  same  size, 
but  in  both  cases  the  brain  has  been  much  reduced  relatively  to 
the  size  of  the  body.  Now  I  was  at  first  much  surprised  on 
finding  that  in  all  these  rabbits  the  skull  had  become  elongated 
or  dolichocephalic;  for  instance,  of  two  skulls  of  nearly  equal 
breadth,  the  one  from  a  wild  rabbit  and  the  other  from  a  large 
domestic  kind,  the  former  was  3'15  and  the  latter  4'8  inches  in 
length.^  One  of  the  most  marked  distinctions  in  different  races 
of  men  is  that  the  skull  in  some  is  elongated,  and  in  others 
rounded;  and  here  the  explanation  suggested  by  the  case  of  the 
rabbits  may  hold  good;  for  Welcker  finds  that  short  ''men  incline 
more  "  to  brachycephaly,  and  tall  men  to  dolichocephaly  ;"^  and 
tail  men  maybe  compared  with  the  laiger  and  longer-bodied 
rabbits,  all  of  which  have  elongated  skulls,  or  are  dolicho- 
cephalic. 

From  these  several  fiEU^ts  we  can  understand,  to  a  certain 
extent,  the  means  by  which  the  great  size  and  more  or  less 
rounded  form  of  the  skull  have  been  acquired  by  man ;  and  these 
are  characters  eminently  distinctive  of  him  in  comparison  with 
the  lower  animals.    . 

Another  most  conspicuous  difference  between  man  and  the 
lower  animals  is  the  nakedness  of  his  skin.  Whales  and 
porpoises  (Cetacea),  dugongs  (Sirenia)  and  the  hippopotamus  are 
naked;   and  this  may  be  advantageous  to  them  for  gliding 


**  Schaaffhaosen  gives  from  Bla- 
menbach  and  Bosch,  the  cases  of  the 
spasms  and  cicatrix,  In  'Anthro- 
))olog.  Review,'  Oct.  1868,  p.  420. 
Dr.  Jarrold  (*  Anthropologia,'  1808, 
pp.  115,  116)  adduces  from  Camper 
and  from  his  own  observations,  cases 
of  the  modification  of  the  skull  from 
the  head  being  fixed  in  an  unnatural 
position.  He  believes  that  In  cer- 
tain trades,  such  as  that  of  a  shoe- 


maker, where  the  head  is  habitually 
held  forward,  the  forehead  become«i 
more  rounded  and  prominent. 

*^  'Variation  of  Animals,'  &C., 
vol.  i.  p.  117,  on  the  elongation  of 
the  skull;  p.  119,  on  the  effect  of 
the  lopping  of  one  ear. 

**  Quoted  by  Schaaffhansen,  in 
*  Anthropolog.  Review,'  Oct.  1868, 
p.  419. 
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thrcrogh  the  water;  nor  would  it  be  ii^'iirious  to  them  from  the 
loss  of  warmth,  as  the  species,  which  inhabit  the  colder  regions, 
are  protected  by  a  thick  layer  of  blubber,  serving  the  same 
purpose  as  the  fur  of  seals  and  otters.  Elephants  and  rhino- 
oezoses  are  ahnost  hairless;  and  as  certain  extinct  species, 
which  formerly  lived  under  an  Arctic  climate,  were  covered  with 
long  wool  or  hair,  it  would  ahnost  appear  as  if  the  existing 
species  of  both  genera  had  lost  their  hairy  covering  from  exposure 
to  heat  This  appears  the  more  probable,  as  the  elephants  in 
India  which  live  on  elevated  and  cool  districts  are  more  hairy  ^^ 
than  those  on  the  lowlands.  May  we  then  infer  that  man 
became  divested  of  hair  from  having  aboriginally  inhabited  some 
tropical  land  ?  That  the  hair  is  chiefly  retained  in  the  male  sex  on 
the  chest  and  face,  and  in  both  sexes  at  the  junction  of  all  four 
limbs  with  the  trunk,  favours  this  inference — on  the  assumption 
that  the  hair  was  lost  before  man  became  erect ;  for  the  parts 
which  now  retain  most  hair  would  then  have  been  most  protected 
from  the  heat  of  the  sun.  The  crown  of  the  head,  however, 
offers  a  curious  exception,  for  at  all  times  it  must  have  been  one 
of  the  most  exposed  parts,  yet  it  is  thickly  clothed  with  hair. 
The  fioct^  however,  that  tiie  other  members  of  the  order  of 
Primates,  to  which  man  belongs,  although  inhabiting  various  hot 
r^ons,  are  well  clothed  with  hair,  generally  thickest  on  the  upper 
Rur&ce,'*  is  opposed  to  the  supposition  that  man  became  naked 
through  the  action  of  the  sun.  Mr.  Belt  believes  ^  that  within 
the  tropics  it  is  an  advantage  to  man  to  be  destitute  of  hair,  as 
he  is  thus  enabled  to  free  himself  of  the  multitude  of  ticks  (acari) 
and  other  parasites,  with  which  he  is  often  infested,  and  which 
sometimea  cause  ulceration.  But  whether  this  evil  is  of  sufficient 
magnitude  to  have  led  to  the  denudation  of  his  body  through 
natural  selection,  may  be  doubted,  since  none  of  the  many 
quadrupeds  inhabiting  the  tropics  have,  as  &r  as  I  know, 
acquired  any  specialised  means  of  relief.  The  view  which  seems 
to  me  the  most  probable  is  that  man,  or  rather  primarily  woman, 

*'   Owen,    '  Anatomy    of   Verte-  ever,  states  that  in  the  Gorilla  the 

brates,'  vol.  iii.  p.  619.  hair  is  thinner  on  the  back,  where 

"  Isidore  Geoffroy  St.-Hilaire  re-  it  is  partly  rubbed  off,  than  on  the 

marks  ('  Hist.  Nat.  Gen^rale,'  torn.  lower  surface. 

iL  1859,  pp.  215-217)  on  the  head  of  ■*  The  *  Naturalist  in  Nicaragua.' 

man  being  oorered  with  long  hair ;  1874,  p.  209.  *  As  some   confirma- 

slao  on  the  upper  surfaces  of  mon-  tion  of  Mr.  Belt's  view,  I  may  quote 

keys  and  of  other  mammals  being  the  following  passage  from  Sir  W. 

more  thickly  clothed  than  the  lower  Denison  (*  Varieties  of  Vice-Regal 

surfaces.     ThU  has  likewise  been  Life/vol.i.  1870,p.440):'*Itis8aid 

obcerred  by  various  authors.     Prof.  **  to  be  a  practice  with   the  Aus- 

P.  Gervais  (*  Hist.  Nat.  des  Mam-  "'  tralians,   when    the  vermin    get 

miftres,'  tom.  i.  1854,  p.  28),  how-  *'  troublesome,  to  singe  themselves." 
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became  divested  of  hair  for  ornamental  purposes,  as  we  shall  see 
under  Sesnial  Selection ;  and«  according  to  this  belief,  it  is  not 
surprising  that  man  should  differ  so  greatly  in  hairiness  from  all 
other  Primates,  for  characters,  gained  through  seicual  selection, 
often  differ  to  an  extraordinary  degree  in  closely-related  forms. 

According  to  a  popular  impression,  the  absence  of  a  tail  is 
eminently  distinctiTO  of  man ;  but  as  those  apes  which  come 
nearest  to  him  are  destitute  of  this  organ,  its  disappearance  does 
not  relate  exdtisiyely  to  man.  The  tail  often  differs  remarkably 
in  length  within  the  same  genus :  thus  in  some  species  of  Macacus 
it  is  longer  than  the  whole  body,  and  is  formed  of  twenty-four 
Tertebrea;  in  others  it  consists  of  a  scarcely  visible  stump, 
containing  only  three  or  four  vertebrie.  In  some  kinds  of 
baboons  there  are  twenty-five,  whilst  in  the  mandrill  there  are 
ten  very  small  stunted  caudal  vertebra,  or,  according  to  Cuvier,"^ 
sometimes  only  five.  The  tail,  whether  it  be  long  or  short,  almost 
always  tapers  towards  the  end ;  and  this,  I  presume,  results  from 
the  atrophy  of  the  terminal  muscles,  together  with  their  arteries 
and  nerves,  throc^h  disuse,  leading  to  the  atrophy  of  the  terminal 
bones.  But  no  explanation  can  at  present  be  given  of  the  great 
diversity  which  often  occurs  in  its  length.  Here,  however,  we 
are  more  specially  concerned  with  the  complete  external  dis- 
appearance of  the  tail.  Professor  Broca  has  recently  shewn '^ 
that  the  tail  in  all  quadrupeds  consists  of  two  portions,  generally 
separated  abruptly  from  each  other ;  the  basal  portion  consists 
of  vertebreB,  more  or  less  perfectly  channelled  and  furnished  with 
apophyses  like  ordinary  vertebne ;  whereas  those  of  the  terminal 
portion  are  not  channelled,  are  ahnost  smooth,  and  scarcely 
resemble  true  vertebrse.  A  tail,  though  not  externally  visible,  is 
really  present  in  man  and  the  anthropomorphous  apes,  and  is 
constructed  on  exactly  the  same  jMittem  in  both.  In  the  terminal 
portion  the  vertobraB,  constituting  the  os  coccyx,  are  quite 
rudimentary,  being  much  reduced  in  size  and  number.  In  the 
basal  portion,  the  yertebrsB  are  likewise  few,  are  united  firmly 
together,  and  are  arrested  in  development;  but  they  have  been 
rendered  much  broader  and  flatter  than  the  corresponding 
vertebrsB  in  the  tails  of  other  animals :  they  constitute  what 
Broca  calls  the  accessory  sacral  vertebrse.  These  are  of  fonctional 
importance  by  supporting  certain  internal  parts  and  in  other 
ways ;  and  their  modification  is  directly  connected  with  the  erect 

^  Ml.  St.  George  Mirart,  *Proc  Geoffrey,  'Hist.  Nat.  G^n.'  torn.  ii. 

Zoolog.   Soc'  1865,  pp.   562,   583.  p.  344. 

Dr.  J.  E.  Gray,  *Cat.  Brit.  Mus.:         *^ 'Rerued' Anthropologic,' 1872; 

Skeletons.'     Owen,     *  Anatomy    of  *  La  Constitution  des  Vert^bres  cau- 

Vertebrates,'  vol.  ii.  p.  517.    Isidoro  dales.' 
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or  semi-erect  attitado  of  man  and  the  anthropomorphous  apes. 
This  conclusion  is  the  more  trustworthy,  as  Broca  formerly  held 
a  different  yiew,  which  he  has  now  abandoned.  The  modifik^- 
tion,  therefore,  of  the  basal  caudal  yertebree  in  man  and  the 
higher  apes  may  have  been  effected,  directly  or  indirectly, 
through  natural  selection. 

But  what  are  we  to  say  about  the  rudimentary  and  yariablo 
ycrtebrffi  of  the  terminal  portion  of  the  tail,  forming  the  os  coccyx  f 
A  notion  which  has  often  been,  and  will  no  doubt  again  be 
ridiculed,  namely,  that  friction  lias  had  something  to  do  with 
the  disapi)earance  of  the  external  portion  of  the  tail,  is  not 
so  ridiculous  as  it  at  first  appears.  Dr.  Anderson  ^^  states 
that  the  extremely  short  tail  of  Macacus  brunneus  is  formed  of 
eleven  vertebne,  including  the  imbedded  basal  ones.  The 
extremity  is  tendinous  and  contains  no  vertebraB;  this  is  suc- 
ceeded by  five  rudimentaiy  ones,  so  minute  that  together  they 
are  only  one  line  and  a  half  in  length,  and  these  are  permanently 
bent  to  one  side  in  the  shape  of  a  hook.  The  free  part  of  the 
toil,  only  a  little  above  an  inch  in  length,  includes  only  four  more 
small  vertebrcB.  This  short  tail  is  carried  erect;  but  about  a 
quarter  of  its  total  length  is  doubled  on  to  itself  to  the  left ;  and 
this  terminal  part,  which  includes  the  hook-like  portion,  serves 
'*  to  fiU  up  the  interspace  between  the  upper  divergent  portion 
"  of  the  callosities ;"  so  that  the  animal  sits  on  it,  and  thus  renders 
it  rough  and  callous.  Dr.  Anderson  thus  sums  up  his  observa- 
ticms :  "  These  facts  seem  to  me  to  have  only  one  explanation ; 
"  this  tail,  firom  its  short  size,  is  in  the  monkey's  way  when  it 
''  sits  down,  and  frequently  becomes  placed  under  the  animal 
"  while  it  is  in  this  attitude ;  and  from  the  circumstance  that  it 
"  does  not  extend  beyond  the  extremity  of  the  ischial  tuberosities 
"  it  seems  as  if  the  tail  originally  had  been  bent  round,  by  the 
"  will  of  the  animal,  into  the  interspace  between  the  callosities,  to 
"  escape  being  pressed  between  them  and  the  groimd,  and  that 
'^  in  time  the  curvature  became  permanent,  fitting  in  of  itself 
"  when  the  organ  happens  to  be  sat  upon."  Under  these  circum- 
stances it  i&  not  surprising  that  the  surface  of  the  tail  should 
have  been  roughened  and  rendered  callous;  and  Dr.  Murie,"^  who 
ciurefiilly  observed  this  species  in  the  Zoological  Gardens,  as  well 
as  three  other  closely  allied  forms  with  slightly  longer  tails,  says 
that  when  the  animal  sits  down,  the  tail  "  is  necessarily  thrust 
"  to  one  side  of  the  buttocks ;  and  whether  long  or  short  its  root 
"  ia  consequently  liable  to  be  rubbed  or  chafed."    As  we  now 

«  *  Proc  Zoolog.  Soc.,'  1872,  p.         "  *  Proc  Zoolog.  Soc.   1872,  p. 
210.  786. 
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have  evidenoe  that  nrntUatioDB  oocasioiudly  pzoduoe  an  inl^erited 
effect^**  it  is  not  very  improbable  that  in  short-tailed  monkeys,  the 
projecting  part  of  the  tail,  being  functionally  useless,  should  after 
many  generations  have  become  rudimentary  and  distorted,  from 
being  continually  rubbed  and  chafed.  We  see  the  projecting  part  in 
this  condition  in  the  3f  oooctM  6runn«tM,  and  absolutely  aborted  in 
the  M,  ecaudatus  and  in  several  of  the  higher  apes.  Finally,  then, 
as  far  as  we  can  judge,  the  tail  has  disappeared  in  man  and  the 
anthropomorphous  apes,  owing  to  the  terminal  portion  having 
been  ii^ured  by  friction  during  a  long  lapse  of  time ;  the  basal 
and  embedded  portion  having  been  reduced  and  modified,  so  as 
to  become  suitable  to  the  erect  or  semi-erect  position. 

I  have  now  endeavoured  to  shew  that  some  of  the  most 
distinctive  characters  of  man  have  in  all  probability  been 
acquired,  either  directly,  or  more  commonly  indirectly,  through 
natural  selection.  We  should  bear  in  mind  that  modifications 
in  structure  or  constitution,  which  do  not  serve  to  adapt  an 
organism  to  its  habits  of  life,  to  the  food  which  it  consumes,  or 
passively  to  the  surrounding  conditions,  cannot  have  been  thus 
acquired.  We  must  not,  however,  be  too  confident  in  deciding 
what  modifications  are  of  service  to  each  being:  we  should 
remember  how  little  we  know  about  the  use  of  many  parts,  or 
what  changes  in  the  blood  or  tissues  may  serve  to  fit  an 
organism  for  a  new  climate  or  new  kinds  of  food.  Nor  must  we 
forget  the  principle  of  correlation,  by  which,  as  Isidore  Geoffiroy 
has  shewn  in  the  case  of  man,  many  strange  deviations  of 
structure  are  tied  together.  Independently  of  correlation,  a 
change  in  one  part  often  leads,  through  the  increased  or  decreased 
use  of  other  parts,  to  other  changes  of  a  quite  unexpected 
nature.  It  is  also  well  to  reflect  on  such  facts,  as  the  wonderful 
growth  of  galls  on  plants  caused  by  the  poison  of  an  insect,  and 
on  the  remarkable  changes  of  colour  in  the  plumage  of  parrots 
when  fed  on  certain  fishes,  or  inoculated  with  the  poison  of 
toads  ;'^  for  we  can  thus  see  that  the  fluids  of  the  system,  if 
altered  for  some  special  purpose,  might  induce  other  changes. 
We  should  especially  bear  in  mind  that  modifications  acquired 

**  1  allude  to  Dr.  Brown-S^nard's  inherited  efiects  of  mot-mots  biting 
obserrations  on  the  transmitted  off  the  barbs  of  their  own  tail- 
effect  of  an  operation  causing  epi-  feathers.  See  also  on  the  general 
lepsy  in  guinea-pigs,  and  likewise  subject  'Variation  of  Animals  and 
more  recently  on  the  analogous  Plants  under  Domestication,'  vol. 
effects  of  cutting  the  sympathetic  ii.,  pp.  22-24. 
nerre  in  the  neck.  I  shall  hereafter  '*  '  The  Variation  of  Animals  and 
hare  occasion  to  refer  to  Mr.  Salvin's  Plants  under  Domestication,'  toI.  ii. 
interesting  case  of  the  apparently  pp.  280,  282. 
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and  continuAlly  iificd  during  past  ages  for  some  useful  purpose, 
would  probably  become  firmly  fixed,  and  might  be  long  inherited. 

Thus  a  large  yet  undefined  extension  may  safely  be  giyen  to 
the  direct  and  indirect  results  of  natural  selection ;  but  I  now 
admit,  after  reading  the  essay  by  Nageli  on  plants,  and  the 
remarks  by  various  authors  with  respect  to  animals,  more 
especially  those  recently  made  by  Professor  Broca,  that  in  the 
earlier  editions  of  my  *  Origin  of  Species '  I  perhaps  attributed 
too  much  to  the  action  of  natural  selection  or  the  survival  of 
the  fittest.  I  have  altered  the  fifth  edition  of  the '  Origin '  so  as  to 
confine  my  remarks  to  adaptive  changes  of  structure ;  but  I  am 
convinced,  from  the  light  gained  during  even  the  last  few  years, 
that  very  many  structures  which  now  appear  to  us  useless,  will 
hereafter  be  proved  to  be  useful,  and  will  therefore  come  within 
the  range  of  natural  selection.  Nevertheless,  I  did  not  formerly 
consider  sufficiently  the  existence  of  structures,  which,  as  far  as 
we  can  at  present  judge,  are  neither  beneficial  nor  injurious ; 
and  this  I  believe  to  be  one  of  the  greatest  oversights  as  yet 
detected  in  my  work.  I  may  be  permitted  to  say,  as  some 
excuse,  ihat  I  had  two  distinct  objects  in  view;  firstly,  to 
shew  that  species  had  not  been  separately  created,  and  secondly, 
that  natural  selection  had  been  the  chief  agent  of  change, 
though  largely  aided  by  the  inherited  effects  of  habit,  and  slightly 
by  the  direct  action  of  the  surrounding  condition&  I  was 
not,  however,  able  to  annul  the  influence  of  my  former  belief, 
then  almost  universal,  that  each  species  had  been  purposely 
created;  and  this  led  to  my  tadt  assumption  that  every  detail 
of  structure,  excepting  rudiments,  was  of  some  special,  though 
unrecognised,  service.  Any  one  with  tliis  assiunption  in  his 
mind  would  naturally  extend  too  fJEur  the  action  of  natural 
selection,  either  during  past  or  present  times.  Some  of  thoso 
who  admit  the  principle  of  evolution,  but  reject  natural  selec- 
tion, seem  to  forget,  when  criticising  my  book,  that  I  had  the 
above  two  objects  in  view ;  hence  if  I  have  erred  in  giving  to 
natural  selection  great  power,  which  I  am  very  far  from 
admitting,  or  in  having  exaggerated  its  power,  which  is  in  itself 
probable,  I  have  at  least,  as  I  hope,  done  good  service  in  aiding 
to  overthrow  the  dogma  of  separate  creations. 

It  is,  as  I  can  now  see,  probable  that  all  organic  beings, 
including  map,  possess  peculiarities  of  structure,  which  neither 
are  now,  nor  were  formerly  of  any  service  to  them,  and  which, 
therefore,  are  of  no  physiological  importance.  We  know  not 
what  produces  the  numberless  slight  differences  between  the 
individuals  of  each  species,  for  reversion  only  carries  the 
problem  a  few  steps  backwards;  but  each  peculiarity  must 
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have  had  its  efficient  cause.  If  these  causes^  whatever  they 
may  be,  were  to  act  more  uniformly  and  energetically  during  a 
lengthened  period  (and  against  this  no  reason  can  be  assigned), 
the  result  would  probably  be  not  a  mere  slight  indiTidual 
difference,  but  a  well-marked  and  constant  modification,  though 
one  of  no  physiological  importance.  Changed  structures,  which 
are  in  no  way  beneficial,  cannot  be  kept  uniform  through  natural 
selection,  though  the  injurious  will  be  thus  eliminated.  Uni- 
formity of  character  would,  however,  naturally  follow  from  the 
assumed  uniformity  of  the  exciting  causes,  and  likewise  from 
the  free  intercrossing  of  many  individuals.  During  successive 
X)eriods,  the  same  organism  might  in  this  manner  acquire 
successive  modifications,  which  would  be  transmitted  in  a  nearly 
uniform  state  as  long  as  the  exciting  causes  remained  the  same 
and  there  was  free  intercrossing.  With  respect  to  the  exciting 
causes  we  can  only  say,  as  when  speaking  of  so-called  spon- 
taneous variations,  that  they  relate  much  more  closely  to  the 
constitution  of  the  varying  organism,  than  to  the  nature  of  the 
conditions  to  which  it  has  been  subjected. 

Conclusion, — In  this  chapter  we  have  seen  that  as  man  at  the 
present  day  is  liable,  like  every  other  animal,  to  multiform 
individual  differences  or  slight  variations,  so  no  doubt  were  the 
early  progenitors  of  man ;  the  variations  being  formerly  induced 
by  the  same  general  causes,  and  governed  by  the  same  general 
and  complex  laws  as  at  present.  As  all  animals  tend  to  multiply 
beyond  their  means  of  subsistence,  so  it  must  have  been  with 
the  progenitors  of  man;  and  this  would  inevitably  lead  to  a 
struggle  for  existence  and  to  natural  selection.  The  latter 
pi*oces8  would  be  greatly  aided  by  the  inherited  effects  of  the 
increased  use  of  parts,  and  these  two  processes  would  incessantly 
react  on  each  other.  It  appears,  also,  as  we  shall  hereafter  see, 
that  various  unimportant  characters  have  been  acquired  by  man 
tlirough  sexual  selection.  An  unexplained  residuum  of  change 
must  be  left  to  the  assumed  uniform  action  of  those  unknown 
agencies,  which  occasionally  induce  strongly  marked  and  abrupt 
deviations  of  structure  in  our  domestic  productions. 

Judging  from  the  habits  of  savages  and  of  the  greater  number 
of  the  Quadrumana,  primeval  men,  and  even  their  ape-like 
progenitors,  probably  lived  in  society.  With  strictly  social 
animals,  natural  selection  sometimee  acts  on  the  individual, 
through  &e  preservation  of  variations  which  are  beneficial  to 
the  community.  A  community  which  includes  a  large  number 
of  well-endowed  individuals  increases  in  number,  and  is  victo- 
rious over  other  less  favoured  ones;  even  although  each  separate 
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member  gains  no  adyantage  over  the  others  of  the  same  com- 
munity. Assocdated  insects  ha^e  thus  acquired  many  remark- 
able structures,  which  are  of  little  or  no  service  to  the  indiyidual, 
such  as  the  poUen-ooIleeting  apparatus,  or  the  sting  of  the 
worker-bee,  or  the  great  jaws  of  soldier-ants.  With  the  higher 
Bodal  animals,  I  am  not  aware  that  any  structure  has  been 
modified  solely  for  the  good  of  the  community,  though  some  are 
of  secondary  service  to  it.  For  instance,  the  horns  of  ruminants 
and  the  great  canine  teeth  of  baboons  appear  to  have  been 
acquired  by  the  males  as  weapons  for  sexual  strife,  but  they  are 
used  in  defence  of  the  herd  or  troop.  In  regard  to  certain 
mental  powers  the  case,  as  we  shall  see  in  the  fifth  chapter,  is 
wholly  different ;  for  these  faculties  have  been  chiefly,  or  even 
exclusively,  gained  for  the  benefit  of  the  community,  and  the 
individuals  thereof,  have  at  the  same  time  gained  an  advantage 
indirectly. 

It  has  often  been  objected  to  such  views  as  the  foregoing,  that 
man  is  one  of  the  most  helpless  and  defenceless  creatures  in  the 
world;  and  that  during  his  early  and  less  well-developed 
condition  he  would  have  been  still  more  helpless.  The  Duke  of 
Argyll,  for  instance,  insists^  that  "the  human  frame  has 
"diverged  from  the  structure  of  brutes,  in  the  direction  of 
"  greater  physical  helplessness  and  weakness.  That  is  to  say,  it 
"  is  a  divergence  which  of  all  others  it  is  most  impossible  to 
"  ascribe  to  mere  natural  selection."  He  adduces  the  naked  and 
unprotected  state  of  the  body,  the  absence  of  great  teeth  or 
claws  for  defence,  the  small  strength  and  speed  of  inan,  and  his 
slight  power  of  discovering  food  or  of  avoiding  danger  by  smeU. 
To  these  deficiencies  there  might  be  added  one  still  more 
serious,  namely,  that  he  cannot  climb  quickly,  and  so  escape 
fipom  enemies.  The  loss  of  hair  would  not  have  been  a  great 
injury  to  the  inhabitants  of  a  warm  country.  For  we  know  that  the 
unclothed  Fuegians  can  exist  under  a  wretched  climate.  When 
we  compare  the  defenceless  state  of  man  with  that  of  apes,  we 
must  remember  that  the  great  canine  teeth  with  which  the  latter 
are  provided,  are  possessed  in  their  full  development  by  the  males 
alone,  and  are  chiefly  used  by  them  for  fighting  with  their  rivals ; 
yet  the  females,  which  are  not  thus  provided,  manage  to  iburvive. 

In  regard  to  bodily  size  or  strength,  we  do  not  know  whether 
man  is  descended  from  some  small  species,  like  the  chimpanzee, 
or  firom  one  as  powerful  as  the  gorilla ;  and,  therefore,  we  cannot 
say  whether  man  has  become  larger  and  stronger,  or  smaller 

-  'Primeval  Man,'  1869,  p.  66. 
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and  weaker,  tlmu  his  anoeBtoni.  We  Bhould,  however,  bear  in 
inind  that  an  animal  possessing  great  size,  strength,  and  ferocity, 
and  which,  like  the  gorilla,  could  defend  itself  ftom  all  enemies, 
would  not  perhaps  have  become  social;  and  this  would  most 
effectually  have  checked  the  acquirement  of  the  higher  mental 
qualities,  such  as  sympathy  and  the  love  of  his  fellows.  Hence  it 
might  have  been  an  immense  advantage  to  man  to  have  sprung 
from  some  comparatively  weak  creature. 

The  small  strength  ioA  speed  of  man,  his  want  of  natural 
weapons,  dsc.,  are  more  than  coimterbalanced,  firstly,  by  his 
intellectual  powers,  through  which  he  has  formed  for  himself 
weapons,  tools,  &c.,  though  still  remaining  in  a  barbarous  state, 
and,  secondly,  by  his  social  qualities  which  lead  him  to  give  and 
receive  aid  from  his  fellow-men.  No  country  in  the  world  abounds 
in  a  greater  degree  with  dangerous  beasts  than  Southern  Africa ; 
no  country  presents  more  fearful  physical  hardships  than  the 
Arctic  r^ons;  yet  one  of  the  puniest  of  races,  that  of  the 
Bushmen,  maintainB  itself  in  Southern  Africa,  as  do  the  dwarfed 
Esquimaux  in  the  Arctic  regions.  The  ancestors  of  man  were,  no 
doubt,  inferior  in  intellect,  and  probably  in  social  disposition,  to 
the  lowest  existing  savages ;  but  it  is  quite  conceivable  that  they 
might  have  existed,  or  even  flourished,  if  they  had  advanced  in 
intellect,  whilst  gradually  losing  their  bmte-like  powers,  such 
as  that  of  climbing  trees,  &c  But  these  ancestors  would  not 
have  been  exposed  to  any  special  danger,  even  if  far  more 
helpless  and  defenceless  than  any  existing  savages,  had  they 
inhabited  some  warm  continent  or  large  island,  sudi  as 
Australia,  New  Guinea,  or  Borneo,  which  is  now  the  home  of  the 
orang.  And  natural  selection  arising  from  the  competition  of 
tribe  with  tribe,  in  some  such  laxge  area  as  one  of  these,  together 
with  the  inherited  e£fects  of  habit,  would,  under  favourable 
conditions,  have  sufficed  to  xaise  man  to  his  present  high  position 
in  the  organic  scale. 
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CHAPTER  m. 

COMPABI0ON  OF  THE  MXNTAL  FOWIBS  OF  MaK  AND  THE 

Lower  Animals. 

The  difference  in  mental  power  between  the  highest  ape  and  the  lowest 
savage,  immense  —  Certain  instincts  in  common  —  The  emotions  — 
Coriosity — Imitation — Attention  —  Memory  —  Imagination  —  Honson — 
ProgreuiTe  improrement  —  Tools  and  weapons  used  by  animals  — 
Abstraction,  self-oonsdonsness — ^Language — Sense  of  beanty — Belief  in 
God,  spiritual  agencies,  superstitions. 

Ws  haTe  seen  in  the  last  two  chapters  that  man  bears  in  his 
bodily  stmcture  clear  traces  of  his  descent  from  some  lower 
form ;  bat  it  may  be  urged  that,  as  man  differs  so  greatly  in 
his  mental  power  from  all  other  animals,  there  mnst  be  some 
error  in  this  conclnsion.  No  donbt  the  difference  in  this 
respect  is  enormous,  even  if  we  compare  the  mind  of  one  of  the 
lowest  savages,  who  has  no  words  to  express  any  number  higher 
than  fonr,  and  who  uses  hardly  any  abstract  terms  for  common 
objects  or  for  the  affections/  with  that  of  the  most  highly 
organised  ape.  The  difference  would,  no  doubt,  still  remain 
immense,  even  if  one  of  the  higher  apes  had  been  improved  or 
civilised  as  much  as  a  dog  has  been  in  comparison  with  its 
parent-form,  the  wolf  or  jackal.  The  Fuegians  rank  amongst 
the  lowest  barbarians;  but  I  was  continually  struck  with 
surprise  how  closely  the  three  natives  on  board  H.M.S.  *'  Bcaglo," 
who  had  lived  some  years  in  England,  and  could  talk  a  little 
English,  resembled  us  in  disposition  and  in  most  of  our  mental 
Acuities.  If  no  organic  being  excepting  man  had  possessed  any 
mental  jrawer,  or  if  his  xwwers  had  been  of  a  wholly  different 
nature  from  those  of  the  lower  animals,  then  we  should  never 
have  been  able  to  convince  ourselves  that  our  high  faculties 
had  been  gradually  developed.  But  it  can  be  shewn  that  there 
is  no  fandamental  difference  of  this  kind.  We  must  also  admit 
that  there  is  a  much  wider  interval  in  mental  power  between 
one  of  the  lowest  fishes,  as  a  lamprey  or  lancelet,  and  one  of  the 
higher  apes,  than  between  an  ape  and  man ;  yet  this  interval 
is  filled  up  by  numberless  gradations. 

Nor  is  the  difference  slight  in  moral  disx)osition  between  a 
barbarian,  such  as  the  man  described  by  the  old  navigator 

>  See  the  evidence  on  those  points,  as  given  by  Lubbock,  'Prehistoric 
Times,'  p.  354,  ^c. 
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Byron,  who  dashed  his  child  on  the  rocks  for  dropping  a  basket 
of  sea-urchins,  and  a  Howard  or  Glarkson;  and  in  intellect, 
between  a  savage  who  uses  hardly  any  abstract  terms,  and  a 
Newton  or  Shakspeare.  Differences  of  this  kind  between  the 
highest  men  of  the  highest  races  and  the  lowest  savages,  ai*e 
connected  by  the  finest  gradations.  Therefore  it  is  possible  that 
they  might  pass  and  be  developed  into  each  other. 

My  object  in  this  chapter  is  to  shew  that  there  is  no  funda- 
mental difference  between  man  and  the  higher  mammals  in  their 
mental  faculties.  Each  division  of  the  subject  might  have  been 
extended  into  a  separate  essay,  but  must  hero  be  treated  briefly. 
As  no  classification  of  the  mental  powers  has  been  imiversally 
accepted,  I  shall  arrange  my  remarks  in  the  order  most  con- 
venient for  my  purpose ;  and  will  select  those  facts  which  have 
struck  me  most,  with  the  hope  that  they  may  produce  some 
effect  on  the  reader. 

With  respect  to  animals  very  low  in  the  scale,  I  shall  give 
some  additional  facts  under  Sexual  Selection,  shewing  that  their 
mental  powers  are  much  higher  than  might  have  been  expected. 
The  variability  of  the  faculties  in  the  individuals  of  the  same 
species  is  an  imjiortant  point  for  us,  and  some  few  illustrations 
will  here  be  given.  But  it  would  be  superfluous  to  enter  into 
many  details  on  this  head,  for  I  have  found  on  frequent  enquiry, 
that  it  is  the  unanimous  opinion  of  all  those  who  have  long 
attended  to  animals  of  many  kinds,  including  birds,  that  the 
individuals  differ  greatly  in  every  mental  characteristic.  In 
what  manner  the  mental  powers  were  first  developed  in  the 
lowest  organisms,  is  as  hopeless  an  enquiry  as  how  life  itself 
first  originated.  These  are  problems  for  the  distant  fature,  if 
they  are  ever  to  be  solved  by  man. 

As  man  possesses  the  same  senses  as  the  lower  animals,  his 
fundamental  intuitions  must  be  the  same.  Man  has  also  some 
few  instincts  in  common,  as  that  of  self-preservation,  sexual  love, 
the  love  of  the  mother  for  her  new-bom  o&pring,  the  desire 
possessed  by  the  latter  to  suck,  and  so  forth.  But  man,  perhaps, 
has  somewhat  fewer  instincts  than  those  possessed  by  the 
animals  which  come  next  to  him  in  the  series.  The  orang  in 
the  Eastern  islands,  and  the  chimpanzee  in  Africa,  build  plat- 
forms on  which  they  sleep ;  and,  as  both  species  follow  the  same 
habit,  it  might  be  argued  that  this  was  due  to  instinct,  but  we 
cannot  feel  sure  that  it  is  not  the  result  of  both  animals  having 
similar  wants,  and  possessing  similar  powers  of  reasoning. 
These  ax)es,  as  we  may  assume,  avoid  the  many  poisonous  fruits 
of  the  tropics,  and  man  has  no  such  knowledge :  but  as  our 
domestic  i^mmals,  when  taken  to  foreign  lands,  and  when  first 
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toined  oat  in  the  spring,  often  eat  poisonous  herbs,  which  they 
afterwards  avoid,  we  cannot  feel  snre  that  the  apes  do  not  learn 
from  their  own  experience  or  from  that  ^of  their  parents  what 
fniita  to  select.  It  is,  however,  certain,  as  we  shall  presently  see, 
that  apes  have  an  instinctive  dread  of  serpents,  and  probably  of 
other  dangerons  animals. 

The  fewness  and  the  comparative  simplicity  of  the  instincts  in 
the  higher  amrnals  are  remarkable  in  contrast  with  those  of  the 
lower  animals.  Oavier  maintained  that  instinct  and  intelligence 
stand  in  an  inverse  ratio  to  each  other ;  and  some  have  thought 
tiiat  the  intelleotaal  faculties  of  the  higher  animals  have  been 
gndnally  developed  from  their  instincts.  But  Fouchet,  in  an 
interesting  essay,'  has  shewn  that  no  such  inverse  ratio  really 
exists.  Those  insects  which  possess  the  most  wondeif  ul  instincte 
ate  certainly  the  most  intelligent.  In  the  vertebrate  series,  the 
least  intelligent  members,  namely  fishes  and  amphibians,  do  not 
possess  complex  instincts;  and  amongst  mammals  the  animal 
most  remarkable  for  its  instincts,  namely  the  beaver,  is  highly 
intdligent,  as  will  be  admitted  by  every  one  who  has  read  Mr. 
lfoigan*s  excellent  work.' 

Altiiough  the  first  dawnings  of  intelligence,  according  to  Mr. 
Herbert  Spencer,^  have  been  developed  through  the  multiplica- 
tion and  co-ordination  of  reflex  actions,  and  although  many  of 
the  simpler  instincts  graduate  into  reflex  actions,  and  can  hardly 
be  distinguished  from  them,  as  in  the  case  of  young  animals 
sucking,  yet  the  more  complex  instincts  seem  to  have  originated 
independently  of  intelligence.  I  am,  however,  very  iax  from 
wishing  to  deny  that  instinctive  actions  may  lose  their  fixed  and 
untaught  character,  and  be  replaced  by  others  performed  by  the 
aid  of  the  free  wilL  On  the  other  hand,  some  intelligent  actions, 
after  being  performed  during  several  generations,  become  con- 
verted into  instincts  and  are  inherited,  as  when  birds  on  oceanic 
islands  learn  to  avoid  man.  These  actions  may  then  be  said 
to  be  degraded  in  character,  for  they  are  no  longer  performed 
throng  reason  or  from  experience.  But  the  greater  number  of 
the  more  complex  instincts  appear  to  have  been  gained  in  a 
wholly  different  manner,  through  the  natural  selection  of  varia- 
tions of  simpler  instinctive  actions.  Such  variations  appear  to 
arise  from  the  same  unknown  causes  acting  on  the  cerebral 
ofganiaation,  which  induce  slight  variations  or  individual  dif- 
ferences in  other  parts  of  the  body ;  and  these  variations,  owing 

*  *  L'lnstinct  chez   les   Insectes.'         '  '  The  American  Beaver  and  his 
*  Reme  des  Denx  Mondes/  Feb.  1870,     Works,'  1868. 
p.  61K),  *  *  The  Principles  of  Psycholojrv, 
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to  our  ignorance,  are  often  said  to  arise  spontaneously.  We  can, 
I  think,  come  to  no  other  conclusion  with  respect  to  the  origin  of 
the  more  complex  instincts,  when  we  reflect  on  the  manreUons 
instincts  of  sterile  worker-ants  and  bees,  which  leave  no  off- 
spring to  inherit  the  effects  of  experience  and  of  modified  habits. 

Although,  as  we  learn  from  the  aboye-mentioned  insects  and 
the  beaver,  a  high  degree  of  intelligence  is  certainly  compatible 
with  complex  instincts,  and  although  actions,  at  first  learnt 
voluntarily  can  soon  through  habit  be  performed  with  the 
quickness  and  certainty  of  a  reflex  action,  yet  it  is  not  improbable 
that  there  is  a  certain  amount  of  interference  between  the 
development  of  &ee  intelligence  and  of  instinct, — which  latter 
implies  some  inherited  modiflcation  of  the  brain.  Little  is 
known  about  the  functions  of  the  brain,  but  we  can  perceive 
that  as  the  intellectual  powers  become  highly  developed,  the 
various  parts  of  the  brain  must  be  connected  by  very  intricate 
channels  of  the  freest  intercommunication;  and  as  a  conse- 
quence, each  separate  part  would  perhaps  tend  to  be  less  well  fitted 
to  answer  to  particular  sensations  or  associations  in  a  definite 
and  inherited — that  is  instinctive—manner.  There  seems  even 
to  exist  some  relation  between  a  low  degree  of  intelligence  and  a 
strong  tendency  to  the  formation  of  fixed,  though  not  inherited 
habits ;  for  as  a  sagacious  physician  remarked  to  me,  x)6r8on8 
who  are  slightly  imbecile  tend  to  act  in  everything  by  routine 
or  habit;  and  they  are  rendered  much  happier  if  this  is  en- 
couraged. 

I  have  thought  this  digression  worth  giving,  because  we  may 
easily  underrate  the  mental  powers  of  the  higher  animals,  and 
especially  of  man,  when  we  compare  their  actions  founded  on  the 
memory  of  past  events,  on  foresight,  reason,  and  imagination, 
with  exactly  similar  actions  instinctively  performed  by  the  lower 
animals ;  in  this  latter  case  the  capacity  of  performing  such 
actions  has  been  gained,  step  by  step,  through  the  variability  of 
the  mental  oi^^s  and  natural  selection,  without  any  conscious 
intelligence  on  the  part  of  the  animal  during  each  successive 
generation.  No  doubt,  as  Mr.  Wallace  has  argued,'  much  of  the 
intelbgent  work  done  by  man  is  due  to  imitation  and  not  to 
reason;  but  there  is  this  great  difference  between  his  actions 
and  many  of  those  performed  by  the  lower  animals,  namely,  that 
man  cannot,  on  his  first  trial,  make,  for  instance,  a  stone  hatchet 
or  a  canoe,  through  his  power  of  imitation.  He  has  to  learn  his 
work  by  practice ;  a  beaver,  on  the  other  hand,  can  make  its 
dam  or  canal,  and  a  bird  its  nest,  as  well,  or  nearly  as  well,  and 

»  *  Contributions  to  the  Theory  of  Natural  Selection/  1870,  p.  212, 
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a  sfiider  its  wonderfal  web,  quite  as  well,*  the  first  time  it  tries, 
as  when  old  and  experienced. 

To  return  to  onr  immediate  subject :  the  lower  animals,  like 
man,  manifestly  feel  pleasure  and  pain,  happiness  and  misery. 
Happiness  is  neyer  better  exhibited  than  by  young  animals,  such 
as  pujypieB,  kittens,  lambs,  &c.,  when  playing  together,  like  our 
own  children.  Even  insects  play  together,  as  has  been  described 
by  that  excellent  observer,  P.  Huber,^  who  saw  ants  chasing  and 
pretending  to  bite  each  other,  hke  so  many  puppies. 

The  &ct  that  the  lower  animals  are  excited  by  the  same 
emotionfi  as  ourselves  is  so  well  established,  that  it  will  not  be 
necessary  to  weary  the  reader  by  mauy  details.  Terror  acts  in 
the  same  manner  on  them  as  on  us,  causing  the  muscles  to 
tremble,  the  heart  to  palpitate,  the  sphincters  to  be  relaxed,  and 
the  hair  to  stand  on  end.  Suspicion,  the  ofispring  of  fear,  is 
eminently  characteristic  of  most  wild  animals.  It  is,  I  think, 
imxK)Bsihle  to  read  the  account  given  by  Sir  E.  Tennent,  of  the 
behaviour  of  the  female  elephants,  used  as  decoys,  without 
admitting  that  they  intentionally  practise  deceit,  and  well  know 
what  th^  are  about.  Courage  and  timidity  are  extremely 
variable  qualities  in  the  individuals  of  the  same  species,  as  is 
plainly  seen  in  our  dogs.  Some  dogs  and  horses  are  ill-tempered, 
and  easily  turn  sulky ;  others  are  good-tempered ;  and  these 
qualities  are  certainly  inherited.  Every  one  knows  how  liable 
animals  are  to  furious  rage,  and  how  plainly  they  show  it. 
Many,  and  probably  true,  anecdotes  have  been  published  on  the 
long-delayed  and  artful  revenge  of  various  animals.  The 
aocniate  Bengger,  and  Brehm*  state  that  the  American  and 
African  monkeys  which  they  kept  tame,  certainly  revenged 
themselves.  Sir  Andrew  Smith,  a  zoologist  whose  scrupulous 
accuracy  was  known  to  many  persons,  told  me  the  following 
st<Hry  of  which  he  was  himself  an  eye-witness ;  at  the  Cape 
of  Good  Hope  an  officer  had  often  plagued  a  certain  baboon, 
and  the  animal,  seeing  him  approaching  one  Sunday  for 
paxadey  poured  water  into  a  hole  and  hastily  made  some  thick 
mud,  which  he  skilfully  dashed  over  the  officer  as  he  passed 
by,  to  the  amusement  of  many  bystanders.  For  long  after- 
wards the  baboon  rejoiced  and  triumphed  whenever  he  saw  his 
victim. 

'  For    the     evidence    on    this  *  All  the  following   statements, 

bead,   see    Mr.   J.  Traherne    Mog-  giren  on  the  authority  of  these  two 

gridge's    most     interesting     work,  naturalists,  are  taken  from  Rengger's 

*  Huresting    Ants    and    Trap-door  *■  Natnrgesch.  der  Saugethiere    von 

^nders,'  1873,  p.  126,  128.  Paraguay,'  1830,  s.  41-57,  and  from 

'  '  Recherciies  snr  les  Moeurs  des  Brehm's  '  Thierleben/  B.  i.  s.  10-87. 
Fottrmis,'  1810,  p.  173. 
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The  loTe  of  a  dog  for  his  master  ia  notorious;  as  an  old 
writer  quaintly  says/  "  A  dog  is  the  only  thing  on  this  earth 
"  that  luTS  you  more  than  he  Iuts  himaell" 

In  the  agony  of  death  a  dog  has  been  known  to  caress 
his  master,  and  every  one  has  heard  of  the  dog  suffering 
under  viyisection,  who  licked  the  hand  of  the  operator;  thin 
man,  unless  the  operation  was  fully  justified  by  an  increase 
of  our  knowledge,  or  unless  he  had  a  heart  of  stone,  must  have 
felt  remorse  to  the  last  hour  of  his  life. 

As  Whewell  ^^  has  well  asked,  '*  who  that  reads  the  touching 
'^  instances  of  maternal  affection,  related  so  often  of  the  women  of 
**  all  nations,  and  of  the  females  of  all  animals,  can  doubt  that  the 
"  principle  of  action  is  the  same  in  the  two  cases  ?  "  We  see  mater- 
nal affection  exhibited  in  the  most  trifling  details ;  thus  Bengger 
observed  an  American  monkey  (a  Gebus)  careftdiy  driving  away 
the  flies  which  plagued  her  infant;    and  Buvaucel  saw   a 
Hylobates  washing  the  fiEUKS  of  her  young  ones  in  a  stream.    So 
intense  is  the  grief  of  female  monkeys  for  the  loss  of  their 
young,  that  it  invariably  caused  the  death  of  certain  kinds  kept 
imder  confinement  by  Brehm  in  N.  Africa.    Orphan  monkeys 
were  always  adopted  and  carefuUy  guarded  by  the  other  monkeys, 
both  males  and  females.    One  female  baboon  had  so  capacious 
a  heart  that  she  not  only  adopted  young  monkeys  of  other 
species,  but  stole  young  dogs  and  cats,  which  she  continually 
carried  about.    Her  kindness,  however,  did  not  go  so  fu  as  to 
share  her  food  with  her  adopted  oflGspring,  at  which  Brehm  was 
surprised,  as  his  monkeys  always  divided  everything  quite 
fairly  with  their  own  young  ones.    An  adopted  kitten  scratched 
tliis  affectionate  baboon,  who  certainly  had  a  fine  intellect,  for 
she  was  much  astonished  at  being  scratched,  and  immediately 
examined  the  kitten's  feet,  and  without  more  ado  bit  off  the 
claws.^^    In  the  Zoological  Gardens,  I  heard  £rom  the  keeper 
that  an  old  baboon  (C  ckacma)  had  adopted  a  Rhesus  monkey ; 
but  when  a  young  drill  and  mandrill  were  placed  in  the  cage, 
she  seemed  to  perceive  that  these  monkeys,  though  distinet 
species,  were  her  nearer  relatives,  for  she  at  once  rcsjected  the 
Rhesus  and  adopted  both  of  them.    The  young  Rhesus,  as  I  saw, 
was  greatly  discontented  at  being  thus  rejected,  and  it  would, 
like  a  naughty  child,  annoy  and  attack  the  young  drill  andmandrill 


*  Qaoted  by  Dr.  Lauder  Lindsay, 
ia  his  *  Physiology  of  Mind  in  the 
J^wer  Animals ;'  *  Journal  of  Mental 
Science/  April  1871,  p.  38. 

>•  <  Bridgewater  Treatise,'  p.  263. 

'*  A  critic,  without  any  grounds 
(*  Quarterly  Review,'  July  1871,  p. 


72),  disputes  the  possibility  of  this 
act  as  described  by  Brehm,  for  the 
sake  of  discrediting  my  work. 
Therefore  I  tried,  and  found  that  I 
could  readily  seize  with  my  own 
teeth  the  sharp  little  claws  of  a 
kitten  nearly  fire  weeks  old. 
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whenever  it  could  do  so  with  safety ;  this  conduct  exciting  great 
indignation  in  the  old  haboon.  Monkeys  will  also,  according  to 
Brehm,  defend  their  master  when  attacked  by  any  one,  as  well  as 
dogs  to  whom  they  are  attached,  from  the  attacks  of  other  dogs. 
But  we  here  trench  on  the  subjects  of  sympathy  and  fidelity,  to 
which  I  shall  recur.  Some  of  Brehm's  monkeys  took  much 
delight  in  teasing  a  certain  old  dog  whom  they  disliked,  as 
well  as  other  animals,  in  various  ingenious  ways. 

Most  of  the  more  complex  emotions  are  common  to  the 
higher  animals  and  ourselves.  Every  one  has  seen  how  jealous 
a  dog  is  of  his  master's  affection,  if  lavished  on  any  other 
creature;  and  I  have  observed  the  same  fact  with  monkeys. 
This  shews  that  animals  not  only  love,  but  have  desire  to  be 
loved.  Animals  manifestly  feel  emulation.  They  love  appro- 
bation or  praise ;  and  a  dog  carrying  a  basket  for  his  master 
exhibits  in  a  high  degree  self-complacency  or  pride.  There  can, 
I  think,  be  no  doubt  that  a  dog  feels  shame,  as  distinct  from 
fear,  and  something  very  like  modesty  when  begging  too  often 
for  food.  A  great  dog  scorns  the  snarling  of  a  httle  dog,  and 
this  may  be  called  magnanimity.  Several  observers  have  stated 
that  monkeys  certainly  dislike  being  laughed  at;  and  they 
sometimes  invent  imaginary  offences.  In  the  Zoological  Gardens 
I  saw  a  baboon  who  always  got  into  a  furious  rage  when  his 
keeper  took  out  a  letter  or  book  and  read  it  aloud  to  him ;  and 
his  rage  was  so  violent  that,  as  I  witnessed  on  one  occasion,  he 
bit  his  own  1^  tm  the  blood  flowed.  Dogs  show  what  may  be 
&irly  called  a  sense  of  himiour,  as  distinct  from  mere  play ;  if 
a  bit  of  stick  or  other  such  object  be  thrown  to  cme,  he  will  often 
carry  it  away  for  a  short  diistance;  and  then  squatting  down 
with  it  on  the  ground  close  before  him,  will  wait  until  his 
master  comes  quite  close  to  take  it  away.  The  dog  will  then 
seize  it  and  rush  away  in  triumph,  repeating  the  same  manoeuvre, 
and  evidently  enjoying  the  practical  joke. 

We  will  now  turn  to  iJie  more  intellectual  emotions  and 
Realties,  which  are  very  important,  as  forming  the  basis  for  the 
development  of  the  higher  mental  powers.  Animals  manifestly 
enjoy  excitement,  and  suffer  from  ennui,  as  may  be  seen  with 
dogs,  and,  according  to  Bengger,  with  monkeys.  All  animals 
feel  Wonder^  and  many  exhibit  Curiosity.  They  sometimes 
sn£fer  from  this  latter  quality,  as  when  the  hunter  plays  ontics 
and  thus  attracts  them ;  I  have  witnessed  this  with  deer,  and  so 
it  is  with  the  wary  chamois,  and  with  some  kinds  of  wild-ducks. 
Brehm  gives  a  curious  account  of  the  instinctive  dread,  which 
his  monkeys  exhibited,  for  snakes;  but  their  curiosity  was 
so  great  that  they  could  not  desist  from  occasionally  satiating 
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their  horror  in  a  meet  hnman  ftshioD,  by  lifting  np  the  lid  of  the 
bor  in  which  the  snakes  were  kept.  I  was  so  much  surprised  at 
his  account,  that  I  took  a  stuflfed  and  coiled-up  snake  into  the 
monkey*house  at  the  Zoological  Gkurdens,  and  the  excitement 
thus  caused  was  one  of  the  most  curious  spectacles  which  I  oyer 
beheld.  Three  species  of  Geroopithecns  were  the  most  alarmed  ; 
they  dashed  about  their  cages,  and  uttered  sharp  signal  cries  of 
danger,  which  were  understood  by  the  other  monkeys.  A  few 
young  monkeys  and  one  old  Anubis  baboon  alone  took  no  notice 
of  the  snake.  I  then  placed  the  stuffed  specimen  on  the  ground 
in  one  of  the  larger  compartments.  After  a  time  all  the  monkeys 
collected  round  it  in  a  large  circle,  and  staring  intently, 
presented  a  most  ludicrous  appearance.  They  became  extremely 
nervous ;  so  that  when  a  wooden  ball,  with  which  they  were 
familiar  as  a  plaything,  was  accidentally  moved  in  the  straw, 
imder  which  it  was  partly  hidden,  they  all  instantly  started 
away.  These  monkeys  behaved  very  differently  when  a  dead 
fish,  a  mouse,''  a  living  turtle,  and  other  new  objects  were  placed 
in  their  cages;  for  though  at  first  frightened,  they  soon 
approached,  handled  and  examined  them.  I  then  placed  a  live 
snake  in  a  paper  bag,  with  the  mouth  loosely  closed,  in  one  of 
the  larger  compartments.  One  of  the  monkeys  immediately 
approached,  cautiously  opened  the  bag  a  little,  peeped  in,  and 
instantly  dashed  away.  Then  I  witnessed  what  Brehm  has 
described,  for  monkey  after  monkey,  with  head  raised  high  and 
turned  on  one  side,  could  not  resist  taking  a  momentary  peep 
into  the  upright  bag,  at  the  dreadful  object  lying  quietly  at  the 
bottom.  It  would  almost  appear  as  if  monkeys  had  some 
notion  of  zoological  afiinities,  for  those  kept  by  Brehm  exhibited 
a  strange,  though  mistaken,  instinctive  dread  of  innocent  lizards 
and  frogs.  An  orang,  also,  has  been  known  to  be  much  alarmed 
at  the  first  sight  of  a  turtle." 

The  principle  of  Imitation  is  strong  in  man,  and  especially,  as 
I  have  myself  observed,  with  savages.  In  certain  morbid  states 
of  the  brain  this  tendency  is  exaggerated  to  an  extraordinary 
degree ;  some  hemiplegic  patients  and  others,  at  the  commence- 
ment of  inflammatory  softening  of  the  brain,  unconsciously 
imitate  every  word  which  is  uttered,  whether  in  their  own  or  in 
a  foreign  language,  and  every  gesture  or  action  which  is  per- 
formed near  them.'*     Desor'^  has  remarked  that  no  animal 

^'  I  have  glYen  a  short  account  of  Mammalia,'  1841,  p.  405. 

of  their  behavionr  on  this  occasion  ^*  Dr.    Bateman  *  On    Aphasia,' 

in  my  *  Expression  of  the  Emotions,'  1870,  p.  110. 

p.  43.  »  Quoted  by  Vogt, « Memoirc  sur 

*'  W.  C.  L.  Martin,  <  Nat.  Hist,  les  Microo^phales,'  1867,  p.  168. 
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Tolnntarily  imitates  an  action  performed  by  man,  nntil  in  the 
ascending  scale  we  come  to  monkeys,  which  are  well  known  to 
be  ridicnlons  mockers.  Animals,  however,  sometimes  imitate 
each  other's  actions :  thns  two  species  of  wolves,  which  had  been 
reared  by  dogs,  learned  to  bark,  as  does  sometimes  the  jackal,^^ 
but  whether  this  can  be  called  Yolontary  imitation  is  another 
question*  Birds  imitate  the  songs  of  their  parents,  and  some- 
times of  other  birds;  and  parrots  are  notorious  imitators  of  any 
sound  which  they  often  hear.  Dureau  de  la  Malle  gives  an 
account  '^  of  a  dog  reared  by  a  cat,  who  learnt  to  imitate  the 
well-known  action  of  a  cat  licking  her  paws,  and  thus  washing 
her  ears  and  face;  this  was  also  witnessed  by  the  celebrated 
naturalist  Audouin.  I  have  received  several  confirmatory  ac- 
counts ;  in  one  of  these,  a  dog  had  not  been  suckled  by  a  cat, 
but  had  been  brought  up  with  one,  together  with  kittens,  and 
had  thus  acquired  the  above  habit,  which  ho  ever  afterwards 
imustiBed  during  his  life  of  thirteen  years.  Dureau  de  la  Malle's 
dog  likewise  learnt  from  the  kittens  to  play  with  a  ball  by  roll- 
ing it  about  with  his  fore  paws,  and  springing  on  it.  A  corre* 
spondent  assures  me  that  a  cat  in  his  house  used  to  put  her  paws 
into  jugs  of  milk  having  too  narrow  a  mouth  for  her  head.  A 
kitten  of  this  cat  soon  learned  the  same  trick,  and  practised  it 
ever  afterwards,  whenever  there  was  an  opportunity. 

The  parents  of  many  animals,  trusting  to  the  principle  of 
imitation  in  their  young,  and  more  especially  to  their  instinctive 
or  inherited  tendencies,  may  be  said  to  educate  th^m.  We  see 
this  when  a  cat  brings  a  live  mouse  to  her  kittens ;  and  Dureau 
de  la  Malle  has  given  a  curious  account  (in  the  paper  above 
quoted)  of  his  observations  on  hawks  which  taught  tiieir  young 
dexterity,  as  well  as  judgment  of  distances,  by  first  dropping 
through  the  air  dead  mice  and  sjyarrows,  which  the  youDg 
generally  failed  to  catch,  and  then  bringing  them  live  birds 
and  letting  them  loose. 

Hardly  any  faculfy  is  more  important  for  the  intellectual 
progress  of  man  than  AiietUion.  Animals  clearly  manifest  this 
power,  as  when  a  cat  watches  by  a  hole  and  prepares  to  spring 
on  its  prey.  Wild  animals  sometimes  become  so  absorbed  when 
thus  engaged,  that  they  may  be  easily  approached.  Mr.  Bartlett 
has  given  me  a  curious  proof  how  variable  this  faculty  is  in 
monkeys.  A  man  who  trains  monkeys  to  act  in  plays,  used  to 
purchase  common  kinds  from*  the  Zoological  Society  at  the  price 
of  five  pounds  for  each ;  but  he  offered  to  give  double  the  price, 

«•  *The  Variation  of  Animals  and         "  *Annales   des    Sc.   Nat.*    (Ist 
Plants^  under  Domestication,'  vol.  i.      Series),  tom.  xxii.  p.  397. 
p.  27. 
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if  be  might  keep  tinee  or  four  of  them  for  a  few  dftys,  in  aider 
to  selectone.  When  asked  how  he  could  possibly  leam  so  soon, 
whether  a  psrticalar  monkey  wonld  torn  oat  a  good  aetor,  be 
answered  that  it  aU  depended  on  their  power  of  attrition.  If, 
when  he  was  talking  and  explaining  anything  to  a  monkey,  its 
attention  was  easfly  distracted,  as  by  a  fly  on  the  wall  or  other 
trifling  object,  the  case  was  hopeless.  If  he  tried  by  poniahment 
to  make  an  inattentiye  monkey  act,  it  turned  sulky.  On  the 
other  hand,  a  monkey  which  carefully  attended  to  him  could 
always  be  trained. 

It  is  almost  superfluous  to  state  that  animals  have  excellent 
Memoriea  for  persons  and  places.  A  baboon  at  the  Gape  of  Good 
Hope,  as  I  have  been  informed  by  Sir  Andrew  Smith,  recognised 
him  with  joy  after  an  absence  of  nine  months.  I  had  a  dog  who 
was  savage  and  ayerse  to  all  strangers,  and  I  purposely  tried  his 
memory  after  an  absence  of  five  years  and  two  days.  I  went 
near  the  stable  where  he  liyed,  and  shouted  to  him  in  my  old 
mauner;  he  shewed  no  joy,  but  instantly  followed  me  out  walk- 
ing, and  obeyed  me,  exactly  as  if  I  had  parted  with  him  only 
half  an  hour  before.  A  train  of  old  associations,  dormant  during 
Ave  years,  had  thns  been  instantaneously  awakened  in  his  mind. 
£yen  ants,  as  P.  Huber "  has  clearly  shewn,  recognised  their 
foUow-ants  belonging  to  the  same  community  after  a  separation 
of  four  months.  Animals  can  certainly  by  some  means  judge  of 
the  intervals  of  time  between  recurrent  events. 

The  Imagination  is  one  of  the  highest  prerogatives  of  man. 
By  this  faculty  he  unites  former  images  and  ideas,  independently 
of  the  will,  and  thus  creates  brilliant  and  novel  results.  A  poet, 
as  Jean  Paul  Richter  remarks,^* "  who  must  reflect  whether  ho 
"  shall  make  a  character  say  yes  or  no— to  the  devil  with  him ; 
'*  ho  is  only  a  stupid  corpse."  Dreaming  gives  us  the  best  notion 
of  this  power ;  as  Jean  Paul  again  says,  "  The  dream  is  an  in- 
"  voluntary  art  of  poetry."  The  value  of  the  products  of  our 
imagination  depends  of  course  on  the  number,  accuracy,  and 
clearness  of  our  impressions,  'on  our  judgment  and  taste  in 
selecting  or  rejecting  the  involuntary  combinations,  and  to  a 
certain  extent  on  our  power  of  voluntarily  combining  them.  As 
dogs,  cats,  horses,  and  probably  all  the  higher  animals,  even 
birds'^  have  vivid  dreams,  and  this  is  shewn  by  their  movements 
and  the  sounds  uttered,  wo  must  admit  that  they  possess  some 

*•    *  Le«    Mours    des    Fourmis/         *  Dj,  Jerdon,  *  Birds  of  India/ 

1810,  p.  150.  voUi.  1862,  p.  zxi.     Houzeau  sajs 

'^  Quoted  in  Dr.  Mandsley's  *  Phy-  that  his  parokeets  and  canary-birds 

and  Pathology  of  Mind,' 1868,  dreamt:  'Faculty  Mentales,'  torn. 

«20.  ii.  p.  136. 
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'pcmer  of  imaginatioiL  There  mtist  be  something  special,  which 
causes  dogs  to  howl  in  the  night,  and  especially  daring  moonlight, 
in  that  remarkable  and  melancholy  manner  called  baying. 
All  dogs  do  not  do  so ;  and,  according  to  Houzean,"  they  do  not 
then  look  at  the  moon,  bat  at  some  fixed  point  near  the  horizon. 
Hoozeaa  thinks  that  their  imaginations  are  disturbed  by  the 
Ti^e  outlines  of  the  sorroanding  objects,  and  conjure  np  before 
tlMsm  fiemtastic  images :  if  this  be  so,  their  feelings  may  almost 
be  called  saperstitioos. 

Of  all  the  &calties  of  the  human  mind,  it  will,  I  presume,  be 
admitted  that  Beason  stands  at  the  summit.  Only  a  few  persons 
now  dispute  that  animals  possess  some  power  of  reasoning. 
Animals  may  constantly  be  seen  to  pause,  deliberate,  and  resolye. 
It  is  a  significant  fact,  that  the  more  the  habits  of  any  particular 
animal  are  studied  by  a  naturalist,  the  more  he  attributes  to 
icason  and  the  less  to  unlearnt  instincts."  In  future  chapters 
we  shall  see  that  some  animals  extremely  low  in  the  scale  appar- 
ently display  a  certain  amount  of  reason.  No  doubt  it  is  often 
difScolt  to  distinguish  between  the  power  of  reason- and  that  of 
instinct  For  instance,  Dr.  Hayes,  in  his  work  on  '  The  Open 
Polar  Sea,'  repeatedly  remarks  that  his  dogs,  instead  of  continu- 
ing to  draw  the  sledges  in  a  compact  body,  diverged  and  separ- 
ated when  they  came  to  thin  ice,  so  that  their  weight  might  be 
more  evenly  distributed.  This  was  often  the  first  warning 
which  the  travellers  received  that  the  ice  was  becoming  thin  and 
dangerous.  Now,  did  the  dogs  act  thus  from  the  experience  of 
each  individual,  or  £rom  the  example  of  the  older  and  wiser  dogs, 
or  from  an  inherited  habit,  that  is  from  instinct  ?  This  instinct 
may  possibly  have  arisen  since  the  time,  long  ago,  when  dogs 
were  first  employed  by  the  natives  in  drawing  their  sledges;  or 
the  Arctic  wolves,  the  parent-stock  of  the  Esquimaox  dog,  may 
have  acquired  an  instinct,  impelling  them  not  to  attack  their 
prey  in  a  close  pack,  when  on  thin  ice. 

We  can  only  judge  by  the  circumstances  under  which  actions 
are  performed,  whether  they  are  due  to  instinct,  or  to  reason,  or 
to  the  mere  association  of  ideas :  this  latter  principle,  however 
is  intimately  connected  with  reason.  A  curious  case  has  been 
given  by  Prof.  Mobius,^  of  a  pike,  separated  by  a  plate  of  glass 
from  an  a4Joining  aquarium  stocked  with  fish,  and  who  often 
dashed  himself  with  such  violence  against  the  glass  in  trying  to 

"   'FacnlUs  Mentales  des  Ani-     I   cannot   help   thinking,  howerer, 
maux,'  1872,  torn.  ii.  p.  181.  that  he  goes  too  far  in  underrating 

«  Mr.  L.  H.  Morgan's  work   on      tJie  power  of  Instinct. 
*The  American  Bearer,'  ISBSjOflTers         "  *Die  Bewegungen  der  Thiere,* 
a  good  illustration  of  this  remark.     &c.,  1873,  p.  H. 
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catch  the  other  fishes,  that  he  was  sometimes  completely 
stunned.  The  pike  went  on  thns  for  throe  months,  but  at  last 
learnt  caution,  and  ceased  to  do  so.  The  plate  of  glass  was  then 
remoTed,  but  the  pike  would  not  attack  these  partioular  fishes, 
though  he  would  devour  others  which  were  afterwards  intro- 
duced ;  so  strongly  was  the  idea  of  a  violent  shock  associated 
in  his  feeble  mind  with  the  attempt  on  his  former  neighbours. 
If  a  savage,  who  had  never  seen  a  large  plate-glass  window, 
were  to  dash  himself  even  once  against  it,  he  would  for  a  long 
time  afterwards  associate  a  shock  with  a  window-frame ;  but 
very  diflforently  from  the  pike,  he  would  probably  reflect  on  the 
nature  of  the  impediment,  and  be  cautious  imder  analogoiu 
circumstances.  Now  with  monkeys,  as  we  shall  presently  see,  a 
painful  or  merely  a  disagreeable  impression,  from  an  action  onco 
X^erformed,  is  sometimes  sufficient  to  prevent  the  animal  from 
rei)eating  it.  If  wo  attribute  this  difference  between  the  monkey 
and  the  pike  solely  to  the  association  of  ideas  being  so  much 
stronger  and  more  persistent  in  the  one  than  the  other,  though 
the  pike  often  received  much  the  more  severe  injury,  can  we 
maintain  in  the  case  of  man  that  a  similar  difference  implies  the 
possession  of  a  fundamentally  different  mind? 

Houzeau  relates*^  that,  whilst  crossing  a  wide  and  arid  plain 
in  Texas,  his  two  dogs  suffered  greatly  from  thirst,  and  that 
between  thirty  and  forty  times  they  rushed  down  the  hollows 
to  search  for  water.  These  hollows  were  not  valleys,  and  there 
were  no  trees  in  them,  or  any  other  difference  in  the  vegetation, 
and  as  they  were  absolutely  dry  there  could  have  been  no 
smell  of  damp  earth.  The  dogs  behaved  as  if  they  knew  that 
a  dip  in  the  ground  offered  them  the  best  chance  of  finding 
water,  and  Houzeau  has  often  witnessed  the  same  behaviour  in 
other  animals. 

I  have  seen,  as  I  daresay  have  others,  that  when  a  small 
object  is  thrown  on  the  ground  beyond  the  reach  of  one  of  the 
elephants  in  the  2iOological  Gardens,  he  blows  through  his  trunk 
on  the  ground  b^ond  the  object,  so  that  the  current  reflected 
on  all  sides  may  drive  the  object  within  his  reach.  Again  a  well- 
known  ethnologist,  Mr.  Westropp,  informs  me  that  he  observed  in 
Vienna  a  bear  deliberately  making  with  his  paw  a  current  in 
some  water,  which  was  close  to  the  bars  of  his  cage,  so  as  to 
draw  a  piece  of  floating  bread  within  his  reach.  These  actions  of 
the  elephant  and  boar  can  hardly  be  attributed  to  instinct  or 
inherited  habit,  as  they  would  be  of  little  use  to  an  animal  in  a 
state  of  nature.    Now,  what  is  the  difference  between  such 
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lActions,  when  perfonnod  by  an  imctiltiTated  man,  and  by  one  of 
the  higher  animalH  ? 

The  savage  and  the  dog  have  often  found  water  at  a  low  level, 
and  the  coincidence  under  such  circmnstances  has  become  asso- 
ciated in  their  minds.  A  cultivated  man  would  perhaps  make 
some  general  proposition  on  the  subject ;  biit  from  all  that  we 
know  of  savages  it  is  extremely  doubtful  whether  they  would  do 
so,  and  a  dog  certainly  would  not.  But  a  savage,  as  well  as  a 
dc^,  would  search  in  the  same  way,  though  frequently  dis- 
appointed; and  in  both  it  seems  to  be  equally  an  act  of  reason, 
whether  or  not  any  general  proposition  on  the  subject  is 
consciously  placed  before  the  mind.^  The  same  would  apply  to 
the  elephant  and  the  bear  making  currents  in  the  air  or  water. 
The  savage  would  certainly  neither  know  nor  care  by  what  law 
the  desired  movements  were  effected;  yet  his  act  would  be 
guided  by  a  rude  process  of  reasoning,  as  surely  as  would  a 
philosopher  in  his  longest  chain  of  deductions.  There  would  no 
doubt  be  this  difference  between  him  and  one  of  the  higher 
animals,  hat  he  would  take  notice  of  much  slighter  circum- 
stances and  conditions,. and  wotdd  observe  any  connection 
between  them  after  much  less  experience,  and  this  would  be  of 
paramount  importance.  I  kept  a  daily  record  of  the  actions  of 
one  of  my  infemts,  and  when  he  was  about  eleven  months  old, 
and  before  he  could  speak  a  single  word,  I  was  continually 
struck  with  the  greater  quickness,  with  which  all  sorts  of  objects 
and  sounds  were  associated  together  in  his  mind,  compared  with 
that  of  the  most  intelligent  dogs  I  ever  knew.  But  the  higher 
animals  differ  in  e;xactly  the  same  way  in  this  power  of  associa- 
tion from  those  low  in  the  scale,  such  as  the  pike,  as  well  as  in 
that  of  drawing  inferences  and  of  observation. 

The  promptings  of  reason,  after  very  short  experience,  are  well 
shewn  by  the  following  actions  of  American  monkeys,  which 
stand  low  in  their  order.  Bengger,  a  most  careful  observer, 
states  that  when  he  first  gave  eggs  to  his  monkeys  in  Paraguay, 
they  smashed  them,  and  thus  lost  much  of  their  contents ;  after- 
wards they  gently  hit  one  end  against  some  hard  body,  and 
picked  off  the  bits  of  shell  with  their  fingers.  After  cutting 
themselves  only  onee  with  any  sharp  tool,  they  would  not  touch 
it  again,  or  would  handle  it  with  the  greatest  caution.  Lumps 
of  sugar  were  often  given  them  wrapped  up  in  paper;  and 

-'  Prof.  Hazley  has  analysed  with  See    his    article,    *  Mr.     Darwin's 

adpurable  cleameM  the  mental  steps  Critics/  in   the  '  Contemporary  Re- 

br  which  a  man,  as  well  as  a  dog,  view,'  Nov.  1871,  p.  462,  and  in  his 

arrires  at  a  oonclnsion  in  a  case  '  Critiques  and  Essays/  1873,  p.  279, 
apalogovs  to  that  given  in  my  text, 
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Benggcr  sometimes  put  a  live  wasp  in  the  paper,  so  that  in 
hastily  unfolding  it  they  got  stnng ;  after  this  had  onct  happened, 
they  always  first  held  the  packet  to  their  ears  to  detect  any 
movement  within.^ 

The  following  cases  relate  to  dogs.  Mr.  Colqnhonn'^  winged 
two  wild-ducks,  which  fell  on  the  further  side  of  a  stream ;  his 
retriever  tried  to  bring  over  both  at  once,  but  could  not  succeed ; 
she  then,  though  never  before  known  to  ruffle  a  feather, 
deliberately  killed  one,  brought  over  the  other,  and  returned 
for  the  dead  bird.  Col.  Hutchinson  relates  that  two  partridges 
wei-6  shot  at  once,  one  being  killed,  the  other  wounded;  the 
latter  ran  away,  and  was  caught  by  the  retriever,  who  on  her 
return*  came  across  the  dead  bird;  ''she  stopped,  evidently 
''  greatly  puzzled,  and  after  One  or  two  trials^  finding  she  could 
''  not  take  it  up  without  permitting  the  escape  of  the  winged 
"  bird,  she  considered  a  moment,  then  deliberately  murdered  it 
*'  by  giving  it  a  severe  crunch,  and  afterwards  brought  away 
"  both  together.  This  was  the  only  known  instance  of  her 
"  ever  having  wilfully  ii\jured  any  game."  Here  we  have  reason 
though  not  quite  perfect,  for  the  retriever  might  have  brought 
the  wounded  bird  first  and  then  returned  for  thtt  dead  one,  as  in 
the  case  of  the  two  wild-ducks.  I  give  the  above  cases,  as 
resting  on  the  evidence  of  two  independent  witnesses,  and 
because  in  both  instances  the  retrievers,  after  deliberation, 
broke  through  a  habit  which  is  inherited  by  them  (that  of  not 
killing  the  game  retrieved),  and  because  they  shew  how  strong 
their  reasoning  faculty  must  have  been  to  overcome  a  fixed 
habit. 

I  will  conclude  by  quoting  a  remark  by  the  illustrious 
Humboldt**  "  The  muleteers  in  S.  America  say, '  I  will  not  give 
'< '  you  the  mule  whose  step  is  easiest,  but  la  mas  raciondl, — the 
"'one  that  reasons  best;'"  and  as  he  adds,  "this  popular expres- 
"sion,  dictated  by  long  experience,  combats  the  system  of 
"  animated  machines,  better  perhaps  than  all  the  arguments  of 
"  speculative  philosophy."  Nevertheless  some  writers  oven  yet 
deny  that  the  higher  animals  possess  a  trace  of  reason;  and  they 
endeavour  to  explain  away,  by  what  appears  to  be  mere 
verbiage,^  all  such  facts  as  those  above  given. 


*  Mr.  Belt,  in  his  most  interest- 
ing work,  <  The  Nataridist  in  Ni- 
caragua,' 1874  (p.  119),  likewise 
describes  various  actions  of  a  tamed 
Cebus,  which,  I  think,  clearly  shew 
that  this  animal  possessed  some 
reasoning  power. 

»'  *The    Moor    and    the    Loch,* 


p.  45.  Col.  Hutchinson  on  'Dog 
i5reaking,'  1850,  p.  46. 

*•  *  Personal  KarratiTe,'  Eng. 
translat.,  vol.  iii.  p.  106. 

"  I  am  glad  to  find  that  so  acute 
a  reasoner  as  Mr.  Leslie  Stephen 
('Darwinism  and  Divinity,  Essays 
on  Free-thinking,*  1873,  p.  80^  in 
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It  has^  I  think,  now  been  shewn  that  man  and  the  higher 
animals,  especially  the  Primates,  have  some  few  instincts  in 
common.  All  have  the  same  senses,  intuitions,  and  sensations, — 
similar  passions,  affections,  and  emotions,  even  the  more  complex 
ones,  such  as  jealousy,  suspicion,  emulation,  gratitude,  and 
magnanimity ;  they  practise  deceit  and  are  reyeugeful ;  they  are 
sometimes  susceptible  to  ridicule,  and  even  have  a  sense  of 
humour ;  they  feel  wonder  and  curiosity ;  they  possess  the  same 
Caculties  of  imitation,  attention,  deliberation,  choice,  memory, 
imagination,  the  association  of  ideas,  and  reason,  though  in  very 
different  degrees.  The  individuals  of  the  same  species  graduate 
in  intellect  from  absolute  imbecility  to  high  excellence.  They 
are  also  liable  to  insanity,  though  far  less  often  than  in  the  case 
of  man.^  Nevertheless,  many  authors  have  insisted  that  man  is 
divided  by  an  insuperable  barrier  from  all  the  lower  animals  in 
his  mental  faculties.  I  formerly  made  a  collection  of  above  a 
score  of  such  aphorisms,  but  they  are  almost  worthless,  as  their 
wide  difference  and  number  prove  the  difficulty,  if  not  the  im- 
possibility, of  the  attempt  It  has  been  asserted  that  man  alone 
is  capable  of  progressive  improvement;  that  he  alone  makes  use 
of  tools  or  fire,  domesticates  other  animals,  or  possesses  property; 
that  no  animal  has  the  power  of  abstraction,  or  of  forming 
general  concepts,  is  self-conscious  and  comprehends  itself;  that 
no  animal  employs  language;  that  man  alone  has  a  sense  of 
beauty,  is  liable  to  caprice,  has  the  feeling  of  gratitude,  mystery, 
&c,;  believes  in  God,  or  is  endowed  with  a  conscience.  I  will 
hazard  a  few  remarks  on  the  more  important  and  interesting  of 
these  points. 

Archbishop  Sumner  formerly  maintained'^  that  man  alone  is 
capable  of  progressive  improvement.  That  he  is  capable  of 
incomparably  greater  and  more  rapid  improvement  than  is  any 
other  animal,  admits  of  no  dispute;  and  this  is  mainly 
due  to  his  power  of  speaking  and  handing  down  his  acquired 
knowledge.  With  animals,  looking  first  to  the  individual,  every 
one  who  has  had  any  experience  in  setting  traps,  knows  that 


speaking  of  the  supposed  impassable 
barrier  between  the  minds  of  roan 
and  the  lower  animals,  says,  *'The 
*■*  distinctions,  indeed,  which  hare 
'^  been  drawn,  seem  to  us  to  rest 
upon  no  better  foundation  than  a 
great  many  other  metaphysical 
distinctions;  that  is,  the  assump- 
*'  tion  that  because  you  can  give 
"  two  things  different  names,  they 
^  must  therefore  have  different  na- 
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"  tures.  It  is  difficult  to  under- 
'^  stand  how  anybody  who  has  ever 
"  kept  a  dog,  or  seen  an  elephant, 
*'  can  have  any  doubts  as  to  an 
**  animal's  power  of  performing  the 
"  essential  processes  of  reasoning.'* 

^  See  '  Madness  in  Animals,*  by 
Dr.  W.  Lauder  Lindsay,  in  '  Journal 
of  Mental  Science,'  July  1871. 

»'  Quoted  by  Sir  C.  Lyell,  •  Anti- 
cjuity  of  Man,'  p.  497, 
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young  animalB  can  be  caught  much  more  easily  than  old  ones ; 
and  they  can  be  much  more  easily  approached  by  an  enemy. 
Even  with  respect  to  old  animals,  it  is  impossible  to  catch  many  in 
the  same  place  and  in  the  same  kind  of  trap,  or  to  destroy  them 
by  the  same  kind  of  ]x>i8on ;  yet  it  is  improbable  that  all  should 
have  partaken  of  the  poison,  and  impossible  that  all  should  have 
been  caught  in  a  trap.  They  must  learn  caution  by  seeing  their 
brethren  caught  or  poisoned.  In  North  America,  where  the  fur- 
bearing  annuals  have  long  been  pursued,  they  exhibit,  according 
to  the  unanimous  testimony  of  all  observers,  an  almost  incredible 
amount  of  sagacity,  caution  and  cunning ;  but  trapping  has  been 
there  so  long  carried  on,  that  inheritance  may  possibly  have  come 
into  play.  I  have  received  several  accounts  that  when  telegraphs 
are  first  set  up  in  any  district,  many  birds  kill  themselves  by 
flying  against  the  wires,  but  that  in  the  course  of  a  very  few 
years  they  learn  to  avoid  this  danger,  by  seeing,  as  it  would 
appear,  their  comrades  killed.^' 

If  we  look  to  successive  generations,  or  to  the  race,  there  is  no 
doubt  that  birds  and  other  animalB  gradually  both  acquire  and 
lose  caution  in  relation  to  man  or  other  enemies;^  and  this 
caution  is  certainly  in  chief  part  an  inherited  habit  or  instinct, 
but  in  part  the  result  of  individual  experience.  A  good  observer, 
Leroy,'^  states,  that  in  districts  where  foxes  are  much  hunted, 
the  young,  on  first  leaving  their  burrows,  are  inoontestably  much 
more  wary  than  the  old  ones  in  districts  where  they  are  not  much 
disturbed. 

Our  domestic  dogs  are  descended  from  wolves  and  jackals,^ 
and  though  they  may  not  have  gained  in  cunning,  and  may  have 
lost  in  wariness  and  suspicion,  yet  they  have  progressed  in 
certain  moral  qualities,  such  as  in  affection,  trust-worthiness, 
temper,  and  probably  in  general  intelligence.  The  common  rat 
has  conquered  and  beaten  several  other  species  throughout 
Europe,  in  parts  of  North  America,  New  Zealand,  and  recently  in 
Formosa,  as  well  as  on  the  mainland  of  China.*  Mr.  Swinhoe,^ 
who  describes  these  two  latter  cases,  attributes  the  victory  of  the 
common  rat  over  the  large  iff c«  coninga  to  its  superior  cunning ; 
and  this  latter  quality  may  probably  be  attributed  to  the  habitual 

•*  For  additional  evidence,  with  •*  *  Lettres  Phil,  sur  TlnteUigence 

details,     see     M.     Houzeau,     *  Les  defi  Animauz,'  nouTelle  ^it.  1802, 

Facultes  Mentnles,'   torn.  ii.  1872,  p.  86. 

p.  147.  '^  See  the  evidence  on  this  head 

**  See,  with  respect  to  birds  on  in  chap.  i.  vol.  i.  *  On  the  Variation 
oceanic  islands,  my  *■  Journal  of  of  Animals  and  PlanU  under  Do- 
Researches  during  the  voyage  of  the  mestication.' 

"  Beagle,"' 1845,  p.  398.     'Origin  »•  »Proc.   Zoolog.  Soc.'    1864,  p. 

of  Species,'  5th  edit.  p.  260,  1 86. 
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exerdfle  of  all  its  faculties  in  avoiding  oxtiipation  by  man,  as 
well  as  to  nearly  all  the  less  cnnning  or  weak-minded  rats  having 
been  oontinaoasly  destroyed  by  him.  It  is,  however,  possible 
that  the  snccess  of  the  common  rat  may  be  due  to  its  having 
possessed  greater  cnnning  than  its  feUow-spedes,  before  it 
became  associated  with  man.  To  maintain,  independently  of  any 
direct  evidence,  that  no  animal  during  the  course  of  ages  has 
progressed  in  intellect  or  other  mental  faculties,  is  to  beg  the 
question  of  the  evolution  of  species.  We  have  seen  that,  ac- 
cording to  Lartet,  existing  mammals  belonging  to  several  orders 
have  latger  brains  than  their  ancient  tertiary  prototypes. 

It  has  often  been  said  that  no  animal  uses  any  tool;  but 
the  chimpanzee  in  a  state  of  nature  cracks  a  native  fruit,  some- 
what like  a  walnut,  with  a  stone.^  Bengger  "  easily  taught  an 
American  monkey  thus  to  break  open  hard  palm-nuts ;  and 
afterwards  of  its  own  accord,  it  used  stones  to  open  other  kinds 
.of^nuts,  as  well  as  boxes.  It  thus  also  removed  the  soft  rind  of 
fruit  that  had  a  disagreeable  flavour.  Another  monkey  was 
taught  to  open  the  lid  of  a  large  box  with  a  stick,  and  after* 
wards  it  used  the  stick  as  a  lever  to  move  heavy  bodies ;  and  I 
have  myself  seen  a  young  orang  put  a  stick  into  a  crevice,  slip 
his  hand  to  the  other  end,  and  use  it  in  the  proi)er  manner  as  a 
lever.  The  tamed  elephants  in  India  are  well  known  to  break 
qIS  branches  of  trees  and  use  them  to  drive  away  the  flies ;  and 
this  same  act  has  been  observed  in  an  elephant  in  a  state  ot 
nature.*  I  have  seen  a  young  orang,  when  she  thought  she  was 
going  to  be  whipped,  cover  and  protect  herself  with  a  blanket  or 
straw.  In  these  several  cases  stones  and  sticks  were  employed 
as  implements ;  but  they  are  likewise  used  as  weapons.  Brehm^^ 
states,  on  the  authority  of  the  well-known  traveller  Schimper, 
that  in  Abyssinia  when  the  baboons  belonging  to  one  species 
(C  gelada)  descend  in  troops  from  the  mountains  to  plunder  the 
fields,  they  sometimes  encounter  troops  of  another  sx)ecies 
((7.  hamadrycu),  and  then  a  fight  ensues.  The  Geladas  roll 
down  great  stones,  which  the  Hamadryas  try  to  avoid,  and  then 
both  species,  making  a  great  uproar,  rush  furiously  against  each 
other.  Brehm,  when,  accompanying  the  Duke  of  Coburg-Gotha, 
aided  in  an  attack  with  fire-€uins  on  a  troop  of  baboons  in  the 
pass  of  Mensa  in  Abyssinia.  The  baboons  in  return  rolled  so 
many  stones  down  the  mountain,  some  as  large  as  a  man's  head, 
that  the  attackers  had  to  beat  a  hasty  retreat ;  and  the  pass  was 

^^  Savage  a&d  Wyman  in  <  Boston  1830,  s.  51-56. 
Journal  of  Nat.  Hist.'  vol.  ir.  1843-         **  The  'Indian  Field/  March  4, 

^  p.  383.  1871. 

••  *  Sangethiere  von    Paraguay,*         **  *  Thierleben/  B.  i.  s.  79,  82. 
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^tnally  closed  for  a  time  agamst  the  caravan.  It  deserres 
notice  that  these  baboons  thus  acted  in  concert.  Mr.  Wallace*^ 
on  three  occasions  saw  female  orangs,  accompanied  by  their 
young,  "  breaking  off  branches  and  the  great  spiny  frnit  of  the 
"  Dnrian  tree,  with  eyery  appearance  of  rage;  causing  such  a 
"  shower  of  missiles  as  effectually  kept  us  from  approaching  too 
"  near  the  tree."  As  I  haye  repeatedly  seen,  a  chimpanzee  will 
thi-ow  any  object  at  hand  at  a  person  who  offends  him ;  and  the 
before  mentioned  baboon  at  the  Ga])e  of  Good  Hope  prepared 
mud  for  the  purpose. 

In  the  Zoological  Qardens,  a  monkey,  which  had  weak  teeth, 
used  to  break  open  nuts  with  a  stone ;  and  I  was  assured  by  the 
keepers  that  after  using  the  stone,  he  hid  it  in  the  straw,  and 
would  not  lot  any  other  monkey  touch  it  Here,  then,  we  have 
the  idea  of  property ;  but  this  idea  is  common  to  eyery  dog  with 
a  bone,  and  to  most  or  all  birds  with  their  nests. 

The  Duke  of  Argyll^  remarks,  that  the  fashioning  of  an 
implement  for  a  special  purpose  is  absolutely  peculiar  to  man ; 
and  he  considers  that  this  forms  an  immeasurable  gulf  between 
liim  and  the  brutes.  This  is  no  doubt  a  yery  important  dis- 
tinction ;  but  there  appears  to  me  much  truth  in  Sir  J.  Lubbock's 
suggestion,^  that  when  primeval  man  first  used  flintHstones  for 
any  purpose,  he  would  haye  accidentally  splintered  them,  and 
would  then  haye  used  the  sharp  fragments.  From  this  step  it 
would  be  a  onall  one  to  break  the  flints  on  purpose,  and  not  a 
yery  wide  step  to  fashion  them  rudely.  This  latt^  advance, 
however,  may  have  taken  long  ages,  if  we  may  judge  by  the 
immense  interval  of  time  which  elapsed  before  the  men  di  the 
neolithic  period  took  to  grinding  and  polishing  their  stone  tools. 
In  breaking  the  flints,  as  Sir  J.  Lubbock  likewise  remarks, 
sparks  would  have  been  emitted,  and  in  grinding  them  heat 
would  have  been  evolved:  thus  the  two  usual  methods  of 
'*  obtaining  fire  may  have  originated."  The  nature  of  fire  would 
have  been  known  in  the  many  volcanic  r^ons  where  lava 
occasionally  flows  through  forests.  The  anthroimmorphous 
apes,  guided  probably  by  instinct,  build  for  themselves  tem- 
X)orary  platforms ;  but  as  many  instincts  are  largely  controlled 
by  reason,  the  simpler  ones,  such  as  this  of  building  a  platform, 
might  readily  pass  into  a  voluntary  and  conscious  act.  The 
orang  is  known  to  cover  itself  at  night  with  the  leaves  of  the 
Pandanus;  and  Brehm  states  that  one  of  his  baboons  used  to 
protect  itself  &om  the  heat  of  the  sun  by  throwing  a  straw-mat 

*»  «The  Malay  Archipelago,*  vol.     145, 147. 
i.  1869,  p.  87.  "  *  Prehistoric  Times,'  1865,   p, 

««  ♦  Primeval    Man,'    1869,    pp.     473,  &c 
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OYer  its  head.  In  these  several  habits,  we  probably  see  the  first 
steps  towards  some  of  the  simpler  arts,  such  as  rode  architecture 
and  dress,  as  they  arose  amongst  the  early  progenitors  of  man. 

Almtfxictiotif  Qeneial  Conceptions^  Sd/'Coructoumess,  Mental 
Individuality. — ^It  would  be  very  difficxdt  for  any  one  with  even 
much  more  knowledge  than  I  possess,  to  determine  how  &r 
animalB  exhibit  any  traces  of  these  high  mental  powers.  This 
difficulty  arises  from  the  impossibility  of  judging  what  passes 
through  the  mind  of  an  animal ;  and  again,  the  &ct  that  writers 
differ  to  a  great  extent  in  the  meaning  which  they  attribute  to 
the  above  terms,  causes  a  further  difficulty.  If  one  may  judge 
&om  various  ajiddes  which  have  been  published  lately,  the 
greatest  stress  seems  to  be  laid  on  the  supposed  entire  absence 
in  animals  of  the  power  of  abstraction,  or  of  forming  general 
concepts.  But  when  a  dog  sees  another  dog  at  a  distance,  it  is 
often  clear  that  he  perceives  that  it  is  a  dog  in  the  abstract ;  for 
when  he  gets  nearer  his  whole  manner  suddenly  changes,  if  the 
other  dog  be  a  friend.  Areoent  writer  remarks,  that  in  all  such 
cases  it  is  a  pure  assumption  to  assert  that  the  mental  act  is 
not  essentially  of  the  same  nature  in  the  animal  as  in  man.  If 
either  refers  what  he  perceives  with  his  senses  to  a  mental 
concept,  then  so  do  both.^^  When  I  say  to  my  terrier,  in  an 
eager  voice  (and  I  have  made  the  trial  many  times),  "  Hi,  hi, 
where  is  it?"  she  at  once  takes  it  as  a  sign  that  something  is  to 
be  hunted,  and  generally  first  looks  quickly  aU  around,  and 
then  rushes  into  the  nearest  thicket,  to  scent  for  any  game,  but 
finding  nothing,  she  looks  up  into  any  neighbouring  tree  for  a 
squiireL  Now  do  not  these  actions  clearly  shew  that  she  had  in 
her  mind  a  general  idea  or  concept  that  some  animal  is  to  be 
discovered  and  hunted  ? 

It  may  be  freely  admitted  that  no  animal  is  self-conscious, 
if  by  this  term  it  is  implied,  that  he  reflects  on  -such  points,  as 
whence  he  comes  or  whither  he  will  go,  or  what  is  life  and  death, 
and  80  forth.  But  how  can  we  feel  sure  that  an  old  dog  with  an 
excellent  memory  and  some  power  of  imagination,  as  shewn  by 
his  dreams,  never  reflects  on  his  past  pleasures  or  pains  in  the 
chase  ?  And  this  would  be  a  form  of  self-consciousness.  On  the 
other  hand,  as  Biichner^  has  remarked,  how  little  can  the  hard- 
worked  wife  of  a  degraded  Australian  savage,  who  uses  very 
few  abstract  words,  and  cannot  count  above  four,  exert  her  self- 
consciousness,  or  reflect  on  the  nature  of  her  own  existence.  It 
is  generally  admitted,  that  the  higher  animals  possess  memory, 

**  Mr.  Hookham,  in  a  letter  to         **  *^onf<^ence8    sur    la   Th^rie 
Prof.  Max  Miiller,  in  the  '  Binning-     Darwinienne,'      French     transiat. 
ham  News,'  May  1873.  1869,  p.  132. 
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atteniioii,  aaBoektian,  and  even  some  inmginatioii  a&d  reasoiL 
If  these  powenp  which  diflfer  modi  in  different  animals,  are 
c^NiUe  of  imptoTement,  tiiere  seems  no  great  impiobalHlity  in 
more  complex  lacnlties,  such  as  the  higher  forms  of  abstraction, 
and  self-oonBeioasiieBB,  &c.,  haiing  been  erolfed  thiongh  the 
derelopment  and  comhinatifHi  of  the  simpler  ones.  It  has  been 
urged  against  the  liews  here  maintained^  that  it  is  impossible 
to  saj  at  what  point  in  the  asonnding  scale  animals  become 
capable  of  abstraction,  &c. ;  bnt  who  can  say  at  what  age  this 
occnrs  in  onr  yonng  children ?  We seeat  least  that  snch  i)0wer8 
are  dereloped  in  children  by  imperceptible  degrees. 

That  animals  retain  their  mental  indiyidnality  is  anqnestion^ 
aUe.  When  my  yoice  awakened  a  train  of  old  associations  in 
the  mind  of  the  before-mentioned  dog,  he  must  have  retained 
his  mental  indiTidoality,  although  every  atom  of  his  brain  had 
probably  undergone  change  more  than  once  during  the  interval 
of  five  years.  This  dog  m^t  have  brought  forward  the 
argument  lately  advanced  to  crush  all  evolutionists,  and  said, 
I  abide  amid  all  mental  moods  and  all  material  changes.  .  .  . 
The  teaching  that  atoms  leave  their  impressions  as  l^acies  to 
other  atoms  fiilling  into  the  places  they  have  vacated  is  con- 
tradictory of  the  utterance  of  consciousness,  and  is  therefore 
false ;  but  it  is  the  teaching  necessitated  by  evolutionism,  con- 
"  sequently  the  hyxwthesis  is  a  fiUse  one."^ 

Xan^iiape.^This  fiiculty  has  justly  been  considered  as  one  of 
the  chief  distinctions  between  man  and  the  lower  animals.  But 
man,  as  a  highly  competent  judge.  Archbishop  Whately  remarks, 
^  is  not  the  only  animal  that  can  make  use  of  language  to  express 
"  what  is  passing  in  his  mind,  and  can  understand,  more  or  less, 
''what  is  so  expressed  by  another."^  In  Paraguay  the  C^tA 
oMvnB  when  excited  utters  at  least  six  distinct  sounds,  which 
excite  in  other  monkeys  similar  emotions.^  The  movements  of 
the  features  and  gestures  of  monkeys  are  understood  by  us,  and 
they  partly  understand  ours,  as  Hengger  and  others  declare.  It 
is  a  more  remarkable  fact  that  the  dog,  since  being  domesticated, 
has  learnt  to  bark^*  in  at  least  four  or  five  distinct  tones. 
Although  barking  is  a  new  art,  no  doubt  the  wild  parent-species 
of  the  dog  expressed  their  feelings  by  cries  of  various  kinds. 
With  the  domesticated  dog  we  have  the  bark  of  eagerness,  as  in 
the  chase;  thatof  anger,  as  well  as  growling;  the  yelp  or  howl  of 
despair,  as  when  shut  up ;  the  baying  at  night ;  the  bark  of  joy,  as 

*«  The  Rev.  Dr.  J.  M*Caiin,  *  Anti-  *•  Rengger,  ibid.  u.  45. 

Darwinism,' 1869,  p.  13.  «  See    my   'Variation    of   Ani- 

^'  Quoted  in*AnthropoIogicaIBe-  mala  and  Planta  under  Domeetica- 

>\v;  1804,  p.  ir.R.  lion,'  vol.  i.  p.  27. 
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when  starting  on  a  walk  with  his  master ;  and  the  very  distinct 
one  of  demand  or  supplication,  as  when  wishing  for  a  door  or 
window  to  be  ox)ened.  According  to  Hoozeau,  who  paid  par- 
ticnlar  attention  to  the  subject,  the  domestic  fowl  utters  at  least 
a  dozen  significant  sounds.'^ 

The  habitoal  nse  of  articulate  language  is,  however,  peculiar 
to  man ;  but  he  uses,  in  common  with  the  lower  am'mals,  inarti- 
culate cries  to-  express  his  meaning,  aided  by  gestures  and  the 
moTements  of  the  muscles  of  the  face.^^  This  especially  holds 
good  with  the  more  simple  and  vivid  feelings,  which  are  but 
little  connected  with  our  higher  intelligence.  Our  cries  of  pain, 
fear,  surprise,  anger,  together  with  their  appropriate  actions, 
and  the  murmur  of  a  mother  to  her  beloved  child,  are  more 
expressive  than  any  words.  That  which  distinguishes  man 
from  the  lower  animals  is  not  the  understanding  of  articulate 
sounds,  for,  as  every  one  knows,  dogs  understand  many  words 
and  sentences.  In  this  respect  they  are  at  the  same  stage  of 
development  as  infants,  between  the  ages  of  ten  and  twelve 
months,  who  understand  many  words  and  short  sentences,  but 
cannot  yet  utter  a  single  word.  It  is  not  the  mere  articulation 
which  is  our  distinguishing  character,  for  parrots  and  other 
birds  possess  this  power.  Nor  is  it  the  mere  capacity  of  con- 
necting definite  sounds  with  definite  ideas ;  for  it  is  certain  that 
some  parrots,  which  have  been  taught  to  si)eak,  connect  un- 
erringly words  with  things,  and  persons  with  events.^  The 
lower  animals  differ  from  man  solely  in  his  almost  infinitely 
larger   power  of  associating   together   the    most    diversified 


^  'Facultes  Mentales  des  Ani- 
mau,'  torn.  ii.  1872,  p.  346-349. 

"  See  a  discQMion  on  this  subject 
in  Mr.  E.  B.  Tjlor's  rery  interesting 
work,  *  Researches  into  the  £arly 
History  of  Mankind,'  1865,  chaps. 

11.  to  IV. 

*'  I  hare  received  several  detailed 
acoonnU  to  this  effect.  Admiral 
Sir  J.  Sulivan,  whom  I  know  to  be 
a  carefiil  observer,  assures  me  that 
an  African  parrot,  long  kept  in  his 
father's  house,  invariably  called 
certain  persons  of  the  household,  as 
well  as  visitors,  by  their  names.  He 
said  "  good  morning"  to  every  one  at 
breakfast,  and  **  good  night "  to  each 
as  they  left  the  room  at  night,  and 
never  reversed  these  salutations. 
To  Sir  J.  SuHvan's  father,  he  used 


to  add  to  the  ^'  good  morning "  a 
short  sentence,  which  was  never 
once  repeated  after  his  father's 
death.  He  scolded  violently  a 
strange  dog  which  came  into  the 
room  through  the  open  window; 
and  he  scolded  another  parrot  (say- 
ing '*you  naughty  polly")  which 
had  got  out  of  its  cage,  and  was 
eating  apples  on  the  kitchen  table. 
See  also,  to  the  same  efTect,  Houzeiiu 
on  parrots,  *  Facnltcas  Mentiles,' 
tom.  ii.  p.  809.  Dr.  A.  Moschkau 
informs  me  that  he  knew  a  starling 
which  never  made  a  mistake  in 
saying  in  German  ^'  good  morning  " 
to  persons  arriving,  and  '*  good- 
bye, old  fellow,"  to  those  departing. 
I  could  add  several  other  such 
cases. 
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'  sounds  aud  ideas;  and  this  Qbyiously  depends  on  the  high 
development  of  his  mental  powers. 

As  Home  Took^  one  of  the  founders  of  the  noble  science  of 
philology,  ohserves,  language  is  an  art,  like  brewing  or  baking ; 
but  writing  would  have  been  a  better  simile.  It  certainly  is  not 
a  true  instinct,  for  every  language  has  to  be  learnt.  It  differs, 
however,  widely  from  all  ordinary  arts,  for  man  has  an  in- 
stinctive tendency  to  speak,  as  we  see  in  the  babble  of  our 
young  children ;  whilst  no  child  has  an  instinctive  tendency  to 
brew,  bake,  or  write.  Moreover,  no  philologist  now  supixyses 
that  any  language  has  been  deliberately  invented;  it  has  been 
slowly  and  unconsciously  develoi)ed  by  many  steps.^  The 
sounds  uttered  by  birds  offer  in  several  respects  the  nearest 
analogy  to  language,  for  all  the  members  of  the  same  species  utter 
the  same  instinctive  cries  expressive  of  their  emotions;  and  all 
the  kinds  which  siog,  exert  their  power  instinctively ;  but  the 
actual  song,  and  even  the  call-notes,  are  learnt  from  their 
imrents  or  foster-parents.  These  sounds,  as  Daines  Barrington^^ 
has  proved,  '*  are  no  more  innate  than  language  is  in  man.*' 
The  first  attempts  to  sing  "  may  be  compared  to  the  imperfect 
"  endeavour  in  a  child  to  babble."  The  young  males  continue 
practising,  or  as  the  bird-catchers  say,  *'  recording,"  for  ten  or 
eleven  months.  Their  first  essays  show  hardly  a  rudiment  of 
the  future  song;  but  as  they  grow  older  we  can  perceive  what 
they  are  aiming  at ;  and  at  last  they  are  said  "  to  sing  their 
''  song  round.'*  Nestlings  which  have  learnt  the  song  of  a  distinct 
species,  as  with  the  canary-birds  educated  in  the  Tyrol,  teach 
and  transmit  their  new  song  to  their  offspring.  The  slight 
natural  differences  of  song  in  the  same  species  inhabiting 
different  districtB  may  be  appositely  compar  I,  as  Barrington 
remarks,  "to  provincial  dialects;"  and  the  songs  of  allied, 
though  distinct  species  may  be  compared  with  the  languages  of 
distinct  races  of  man.  I  have  given  the  foregoing  details  to 
shew  that  an  instinctive  tendency  to  acquire  an  art  is  not 
peculiar  to  man. 

With  respect  to  the  origin  of  articulate  language,  after  having 
read  on  the  one  side  the  highly  interesting  works  of  Mr.  Hens- 

^'  See  some  good  remarks  on  this  *^  gards   the  immediate  end   to  be 

head    by    Prof.    Whitney,    in    his  ^*  attained ;  unconsciously  as  regards 

*  Oriental   and  Linguistic   Studies,'  *^  the  further  consequences  of  the 

1873,  p.  354.     He  observes  that  the  "  act." 

desire   of   communication   between         '*    Hon.    Daines    Barrington    in 

man    is    the    living    force,   which,  'Philosoph.  Transactions,'  1773,  p. 

in    the   development  of    language,  262.     See  also  Dureau  de  la  Malle, 

"works   both   consciously  and   un-  in  *Ann.  des.  Sc.  Nat,'  3rd  series, 

«*  consciously ;    consciously    as    re-  Zoolog.  torn.  x.  p.  119. 
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leigb  Wedgwood,  the  Bey.  F.  Farrar,  and  Prof.  Schleicher,^  and 
the  celebrated  lectures  of  Prof.  Max  Miiller  on  the  other  side,  I 
cannot  doubt  that  language  owes  its  origin  to  the  imitation  and 
modification  of  various  natural  sounds,  the  voices  of  other 
animals,  and  man's  own  instinctive  cries,  aided  by  signs  and 
gestures.  Whcm  we  treat  of  sexual  selection  we  shall  see  that 
primeval  man,  or  rather  some  early  progenitor  of  man,  probably 
first  used  his  voice  in  producing  true  musical  cadences,  that  is 
in  singing,  as  do  some  of  the  gibbon-apes  at  the  present  day; 
and  we  may  conclude  from  a  widely-spread  analogy,  that  this 
power  would  have  been  espedall.i  exerted  during  the  courtship 
of  the  sexes, — ^would  have  express  jd  various  emotions,  such  as 
love,  jealousy,  triumph, — ^and  would  have  served  as  a  challenge  to 
rivals.  It  is,  therefore,  probable  that  the  imitation  of  musical 
cries  by  articulate  sounds  may  have  given  rise  to  words  expres- 
sive of  various  complex  emotions.  The  strong  tendency  in  our 
nearest  allies,  the  monkeys,  in  microcephalous  idiots,^  and  in 
the  barbarous  races  of  mankind,  to  imitate  whatever  they  hear 
deserves  notice,  as  bearing  on  the  subject  of  imitation.  Since 
mcmkeys  certainly  understand  much  that  is  said  to  them  by 
man,  and  when  wild,  utter  signal-cries  of  danger  to  their 
fellows;  ^  and  since  fowls  give  distinct  warnings  for  danger  on 
the  ground,  or  in  the  sky  from  hawks  (both,  as  well  as  a  third 
cry,  intelligible  to  dogs),^  may  not  some  unusually  wise  ape-like 
animal  have  imitated  the  growl  of  a  beast  of  prey,  and  thus 
told  his  fellow-monkeys  the  nature  of  the  expected  danger  ?  This 
would  have  been  a  first  step  in  the  formation  of  a  language. 

As  the  voice  was  used  more  and  more,  the  vocal  organs  would 
have  been  strengthened  and  perfected  through  the  principle  of 
the  inherited  effects  of  use ;  and  this  would  have  reacted  on  the 
power  of  speech.  But  the  relation  between  the  continued  use  of 
language  and  the  development  of  the  brain,  has  no  doubt  been 
far  more  important.  The  mental  powers  in  some  early  pro- 
genitor of  man  must  have  been  more  highly  developed  than  in 

*'  *0a  the  Origin  of  Langaage,'         ^*  Vogt,  'M^oire  sur  les  Micro- 

bj  H.  Wedgwood,  1866.     <  Chapters  c<rphales,'  1867,  p.  169.     With  re- 

on  Language,'  by  the  Rer.  F.  W.  spect  to  savages,*  I  have  given  some 

Farrar,    1865.     These    works    are  facts  in  my  '  Journal  of  Researches/ 

most  interesting.    See  also  *  De  la  •  &c.,  1845,  p.  206. 
Phya.   et    de   Parole,'    par  Albert         "  See  clear  evidence  on  this  head 

Lemoine,  1865,  p.  190.    The  work  in  the  two  works  so  often  quoted, 

on  this  subject,  bj  the  late  Prof,  by  Brehm  and  Bengger. 
Ang.  Schleicher,  has  been  translated         ^*  Houzeau  gives  a  very  carious 

by  Dr.  Bikkers  into  English,  under  account  of  his  observations  on  this 

the  title  of  *  Darwinism  tested  by  subject  in  his  ^  Faculteis  Mentales 

th«  Science  of  Language,'  1869.  des  Animaux,'  torn,  ii.,  p.  348. 
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any  existing  ape,  before  even  the  most  imperfect  form  of  speech 
could  have  come  into  use ;  but  we  may  confidently  believe  that 
the  continued  use  and  advancement  of  this  power  would  have 
reacted  on  the  mind  itself,  by  enabling  and  encouraging  it  to 
carry  on  long  trains  of  thought  A  complex  train  of  thought 
can  no  more  be  carried  on  without  the  aid  of  words,  whether 
spoken  or  silent,  than  a  long  calculation  without  the  use  of 
figures  or  algebra.  It  appears,  also,  that  even  an  ordinary  train 
of  thought  almost  requires,  or  is  greatly  fiicilitated  by  some 
form  of  language,  for  the  dumb,  deaf,  and  blind  girl,  Laura 
firidgman,  was  observed  to  use  her  fingers  whilst  dreaming.^ 
Nevertheless,  a  long  succession  of  vivid  and  connected  ideas  may 
pass  through  the  mind  without  the  aid  of  any  form  of  language, 
as  we  may  infer  from  the  movements  of  dogs  during  their 
dreams.  We  have,  also,  seen  that  animals  are  able  to  reason 
to  a  certain  extent,  manifestly  without  the  aid  of  language. 
The  intimate  connection  between  the  brain,  as  it  is  now 
developed  in  us,  and  the  faculty  of  speech,  is  well  shewn  by 
those  curious  cases  of  brain-disease  in  which  speech  is  specially 
affected,  as  when  the  power  to  remember  substantives  is  lost, 
whilst  other  words  can  be  correctly  used,  or  where  substantives 
of  a  certain  class,  or  all  except  the  initial  letters  of  substantives 
and  proper  names  are  forgotten.''^  There  is  no  more  improb- 
ability in  the  continued  use  of  the  mental  and  vocal  organs 
leading  to  inherited  changes  in  their  structure  and  functions, 
than  in  the  case  of  handwriting,  which  depends  partly  on  the 
form  of  the  hand  and  partly  on  the  disposition  of  the  mind ;  and 
hand-writing  is  certainly  inherited.*^ 

Several  writers,  more  especially  Prof.  Max  Miiller,''  have 
lately  insisted  that  the  use  of  language  implies  the  power  of 
forming  general  concepts;  and  that  as  no  animals  are  supposed 
to  i)osse8s  this  power,  an  impossible  barrier  is  formed  between 
them  and  man.*'     With  respect  to  animals,  I  have  already 

^*  See  remarks  on  this  head  by  "  Lectures  on 'Mr.  Darwin's  Phi- 

Dr.  Mandsley,  '  The  Physiology  and  iosophy  of  I<angaage,'  1873. 

Pathology  of  Mind,'  2nd  edit.  1868,  •*   The   judgment    of   a   diatin- 

p.  199.  guished   philologist,   such  as   Prof. 

**  Many  curious  cases  have  been  Whitney,  will  hare  far  more  weight 

recorded.     See,   for    instance.,    Dr.  4>n  this  point  than  anything  that 

Bateman  *  On  Aphasia,'  1870,  p.  27,  I  can  say.     He  remarks  (^  Oriental 

31,  r>B,  100,  &c.    Also,  <  Inquiries  and    Linguistic    Studies,'   1873,   p. 

Concerning  the  Intellectual  Powers,'  297),  in  speaking  of  Bieek's  views : 

by  Dr.  Abercrombie,  1838,  p.  150.  **  Because  on  the  grand  scale  lan^^ 

**    '  'ilie    Variation    of   Animals  '^  gnage  is  the  necessary  auxiliary 

and    Plants    under  Domestication,'  '^  of  thought,  indispensable  to  the 

voL  ii.  p.  6.  '^  development    of    the    power    of 
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endeaTotuod  to  show  that  they  have  this  power^  at  least  in  a 
mde  and  incipient  degree.    As  £Ar  as  concerns  infants  of  from 
ten  to  eleyen  months  old,  and  deaf-mutes^  it  seems  to  me  in- 
credible, that  they  should  be  able  to  connect  certain  sounds  with 
certain  general  ideas  as  quickly  as  they  do,  imless  such  ideas 
were  already  formed  in  their  minds.    The  same  remark  may  be 
extended  to  the  more  intelligent  animals;  as  Mr.  Leslie  Stephen 
observes,^  "  A  dog  frames  a  general  concept  of  cats  or  sheep, 
"  and  knows  the  corresponding  words  as  well  as  a  philosopher. 
And  the  capacity  to  understand  is  as  good  a  proof  of  vocal 
inteUigence,  though  in  an  inferior  degree,  as  the  capacity  to 
speak." 

Why  the  organs  now  used  for  speech  should  have  been 

originally  perfected  for  this  purpose,  rather  than  any  other 

organs,  it  is  not  difficult  to  see.    Ants  have  considerable  powers 

of  intercommunication  by  means  of  their  antenna,  as  shewn  by 

Huber,  who  devotes  a  whole  chapter  to  their  language.    We 

might  have  us^  our  fingers  as  efficient  instruments,  for  a 

person  with  practice  can  report  to  a  deaf  man  every  word  of  a 

speech  rapidly  delivered  at  a  public  meeting;  but  the  loss  of 

our  hands,  whilst  thus  employed,  would  have  been  a  serious 

inconvenience.   As  all  the  higher  mammals  possess  vocal  organs, 

OQnstmcted  on  the  same  general  plan  as  ours,  and  used  as  a 

means  of  communication,  it  was  obviously  probable  that  these 

same  organs  would  be  still  further  developed  if  the  power  of 

communication  had  to  be  improvedj  and  this  has  been  effected  by 

the  aid  of  adjoining  and  well  adapted  parts,  namely  the  tongue 

and  lips.*'    The  fisiot  of  the  higher  apes  not  using  their  vocal 

organs  for  speech,  no  doubt  depends  on  their  intelligence  not 

having  been  sufficiently  advanced.    The  possession  by  them  of 
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thinking,  to  the  distiDctness  and  '^  fingers  into   imitnlion  of  spoken 

rarietj  and  complexity  of  cogni-  **  words."     Max    Milller    gives    in 

tions  to  the  full  mastery  of  con-  italics  ('lectures   on  Mr.  Darwin's 

sciousness;    therefore    he    would  Philosophy    of     Lnnguage,'     1873, 

fain  make  thought  absolutely  im-  third  lecture)  the  following  aphor- 

poAsible  without  speech,  identify-  ism :   '^  There  is  no  thought  with- 

ing  the  faculty  with  its   instru-  "  out  words,  as  little  as  there  nre 

"  ment.     He  might  just  as  reason-  ''  words  without   thought."     What 

**  ably  assert  that  the  human  hand  a   strange   definition  must  her^  be 

^  cannot  act  without  a  tool.     With  given  to  the  word  thought  I 

**  such  a  doctrine  to  start  from,  he  *^  <  Essays  on  Free-thinking/  &c., 

*^  cannot    stop    short    of    Mailer's  1873,  p.  82. 

^  worst   paradoxes,  that   an  infant  *^  See  some  good  remarks  to  this 

**  (m  /oiM,  not  speaking)  is  not   a  effect  by  Dr.  Maudsley,  <  The  Phy- 

**"  haman  being,  and  that  deaf-mutes  siology    and    Pathology   of   Mind,' 

**  do  not  become  possessed  of  reason  1868,  p.  199. 
*^  until  they  learn  to  twist  their 
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organs,  which  "with  long-continaed  practico  might  have  been 
used  for  speech,  although  not  thus  used,  is  paralleled  by  the 
case  of  many  birds  which  possess-  organs  fitted  for  singing, 
though  they  neyer  sing.  Thus,  the  nightingale  and  crow  have 
vocal  organs  similarly  constructed,  these  being  used  by  the 
former  for  diversified  song,  and  by  the  latter  only  for  croaking.^ 
If  it  be  asked  why  apes  have  not  had  their  intellects  developed 
to  the  same  degree  as  that  of  man,  general  causes  only  can  be 
assigned  in  answer,  and  it  is  unreasonable  to  expect  anything 
more  definite,  considering  our  ignorance  with  respect  to  the 
successive  stages  of  development  through  which  each  creature 
has  passed. 

The  formation  of  different  languages  and  of  distinct  species, 
and  the  proofe  that  both  have  been  developed  through  a  gradual 
process,  are  curiously  parallel."'^  But  we  can  trace  the  formation 
of  many  words  further  back  than  that  of  species,  for  we  can 
perceive  how  they  actually  arose  from  the  imitation  of  various 
sounds.  We  find  in  distinct  languages  striking  homologies  due 
to  community  of  descent,  and  analogies  due  to  a  similar  process 
of  formation.  The  manner  in  which  certain  letters  or  sounds 
change  when  others  change  is  very  like  correlated  growth.  We 
liave  in  both  cases  the  reduplication  of  parts,  the  effects  of  long- 
continued  use,  and  so  forth.  The  frequent  presence  of  rudi- 
ments, both  in  languages  and  in  species,  is  still  more  remarkable. 
The  letter  m  in  the  word  am,  means  1 ;  so  that  in  the  expres- 
sion I  am,  a  sui>erfiuous  and  useless  rudiment  has  been  retained. 
In  the  spelling  also  of  words,  letters  often  remain  as  the  rudi- 
ments of  ancimit  forms  of  pronunciation.  Languages,  like 
organic  beings,  can  be  classed  in  groups  under  groups ;  and  they 
can  be  classed  either  naturally  according  to  descent,  or  arti- 
ficially by  other  characters.  Dominant  languages  and  dialects 
spread  widely,  and  lead  to  the  gradual  extinction  of  other 
tongues.  A  language,  like  a  species,  when  once  extinct,  never, 
as  Sir  C.  Lyell  remarks,  reappears.  The  same  language  never 
has  two  birth-places.  Distinct  languages  may  be  crossed  or 
blended  together.^  We  see  variability  in  every  tongue,  and  new 


••  Macgillivray,  *  Hist,  of  British 
Birds/  vol.  ii.  1839,  p.  29.  An 
excellent  observer,  Mr.  Blackwall, 
remarks  that  the  magpie  learns  to 
pronounce  single  woi'ds,  and  even 
short  sentences,  more  readily  than 
ahnost  any  other  British  bird  ;  yet, 
as  he  adds,  after  long  and  closely 
investigating  its  habits,  he  has 
never  kno^vn  it,  in  n  state  of  nature, 


display  any  unusual  capacity  fur 
imitation.  '  Researches  in  Zoology,' 
1834,  p.  158. 

*'  See  the  very  interesting  pa- 
rallelism between  the  development 
of  species  and  languages,  given  by 
Sir  C.  Lyell  in  *The  Geolog.  Evi- 
dences of  the  Antiquity  of  Man,* 
1863,  chap,  xxiii. 

••  See  remarks  to  this  effect  by 


Chap.  III.  Mental  Powers.  91 

^ids  are  continiially  cropping  up ;  but  as  there  is  a  limit  to 
the  powers  of  the  memory,  single  woixis,  like  whole  languages, 
gradually  become  extinct.  As  Max  MUller*'  has  well  re- 
marked : — *'  A  struggle  for  life  is  constantly  going  on  amongst 
"the  words  and  grammatical  forms  in  each  language.  The 
"  better,  the  shorter,  the  easier  forms  are  constantly  gaining  the 
"  upper  hand,  and  they  owe  -their  success  to  their  own  inherent 
"  Tirtne."  To  these  more  important  causes  of  the  surrival  of 
certain  words,  mere  novelty  and  &shion  may  be  added;  for 
there  is  in  the  mind  of  man  a  strong  love  for  slight  changes  in  all 
things.  The  survival  or  preservation  of  certain  fovoured  words 
in  the  struggle  for  existence  is  natural  selection. 

The  perfectly  regular  and  wonderfully  complex  construction 
of  the  languages  of  many  barbarous  nations  has  often  been 
advanced  as  a  proof,  either  of  the  divine  origin  of  these  lan- 
guages, or  of  the  high  art  and  former  civilisation  of  their 
founders.  Thus  F.  von  Schlegel  writes:  "In  those  languages 
"  which  appear  to  be  at  the  lowest  grade  of  intellectual  culture, 
"  we  fluently  observe  a  very  high  and  elaborate  degree  of  art 
"  in  their  grammatical  structure.  This  is  especially  the  case 
with  the  Basque  and  the  Lapponian,  and  many  of  the  Ame- 
rican languages.**^  But  it  is  assuredly  an  error  to  speak  of 
any  language  as  an  art,  in  the  sense  of  its  having  been  elabor- 
ately and  methodically  formed.  Philologists  now  admit  that 
conjugations,  declensions,  &c.,  originally  existed  as  distinct 
words,  since  joined  togeilier;  and  as  such  words  express  the 
most  obvious  relations  between  objects  and  persons,  it  is  not 
surprising  that  they  should  have  been  used  by  the  men  of  most 
races  during  the  earliest  ages.  With  respect  to  perfection,  tho 
following  illustration  will  best  shew  how  easily  we  may  err :  a 
Crinoid  sometimes  consists  of  no  less  than  150,000  pieces  of 
shell,^  all  arranged  with  perfect  symmetry  in  radiating  lines ; 
but  a  naturalist  does  not  consider  an  animal  of  this  kind,  as 
more  x>erfect  than  a  bilateral  one  with  comparatively  few  parts, 
and  with  none  of  these  jNurts  alike,  excepting  on  the  opposite  sides 
of  the  body.  He  justly  considers  the  differentiation  and  special- 
isation of  organs  as  the  test  of  perfection.  So  with  languages ; 
the  most  symmetrical  and.complex  ought  not  to  be  ranked  above 
irregular,  abbreviated,  and  bastardised  languages,  which  have 


the   Rer.  F.  W.  Farrar,  in   an   in-  '•  Quoted  by  C.  S.  Wake,  <Chap- 

terestiog    article,   entitled   '  Philo-  ters  on  Man,'  1868,  p.  101. 

lt>gy  and  Darwinism/  in  *  Nature,*  "  Buckland,  *Bridgeivater  Trea* 

March  24th,  1870,  p.  528.  tise/  p.  411. 
•9  'Kature,*  Jan.  6th,  X870,  p.  267. 
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borrowed  expressiye  words  and  useful  forms  of  constructioii  firom 
various  conquering,  conquered,  or  immigrant  races. 

From  these  few  and  imperfect  remarks  I  conclude  that  the 
extremely  complex  and  regular  construction  of  many  barbarous 
languages,  is  no  proof  that  they  owe  their  origin  to  a  special 
act  of  creation.^  Nor,  as  we  have  seen,  does  the  faculty  of 
articulate  speech  in  itself  offer  any  insuperable  objection  to 
the  belief  that  man  has  been  deyeloped  from  some  lower 
foruL 

Semt  of  Beauty, — This  sense  has  been  declared  to  be  peculiar 
to  man.    I  refer  hero  only  to  the  pleasure  given  by  certain 
colours,  forms,  and  sounds,  and  which  may  fairly  be  called  a 
sense  of  the  beautiful ;  with  cultivated  men  such  sensations  are, 
however,  intimately  associated  with  complex  ideas  and  trains  of 
thought.    When  we  behold  a  male  bird  elaborately  displaying 
his  graceful  plumes   or  splendid  colours  before  the  female, 
whilst  other  birds,  not  thus  decorated,  make  no  such  display, 
it  is  impossible  to  doubt  that  she  admires  the  beauty  of  her 
male  partner.     As  women  everywhere  deck  themselves  with 
these  plumes,  the  beauty  of  such  ornaments  cannot  be  disputed. 
As  we  sliall  see  later,  the  nests  of  humming-birds,  and  the 
playing  passages   of  bower-birds   are   tastefully   ornamented 
with  gaily-coloured  objects;  and  this  shews  that,  they  must 
receive  some  kind  of  pleasure  from  the  sight  of  such  things. 
With  the  great  majority  of  animals,  however,  the  taste  for  the 
beautiful  is  confined,  as  far  as  we  can  judge,  to  the  attractions 
of  the  opposite  sex.    The  sweet  strains  poured  forth  by  many 
male  birds  during  the  season  of  love,  are  certainly  admired  by 
the  females,  of  which  fact  evidence  will  hereafter  be  given.    If 
female  birds  had  been  incapable  of  appreciating  the  beautiful 
colours,  the  ornaments,  and  voices  of  their  male  partners,  all  the 
labour  and  anxiety,  exhibited  by  the  latter  in  displaying  their 
charms  before  the  females  would  have  been  thrown  away ;  and 
this  it  is  impossible  to  admit.    Why  certain  bright  colours 
should  excite  pleasure  cannot,  I  presume,  be  explained,  any 
more  than  why  certain  flavours  and  scents  are  agreeable ;  but 
habit  has  something  to  do  with  the  result,  for  that  which  is  at 
first  unpleasant  to  our  senses,  ultimately  becomes  pleasant,  and 
habits,  are  inherited.    With  respect  to  sounds,  Helmholtz  has 
explained  to  a  certain  extent  on  physiological  principles,  why 
harmonies  and  certain  cadences  are  agreeable.     But  besides 
this,  sounds  frequently  recurring  at  irregular  intervals  arc 

^'  See  some  good  remarks  on  the     J.  Lubbock,  *  Origin  of  Civilisation,* 
simplification  of  languages,  b^  Sir     1870,  p.  278, 
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lughly  disagreeable,  as  every  one  will  admit  who  has  listened  at 
night  to  the  irregular  flapping  of  a  rope  on  board  ship.  The 
wme  principle  seems  to  come  into  play  with  yision,  as  the 
eye  prefers  symmetry  or  figures  with  some  regular  recurrence. 
Patterns  of  this  kind  are  employed  by  even  the  lowest  savages 
as  ornaments;  and  they  have  been  developed  through  sexual 
selection  for  the  adornment  of  some  male  animals.  Whether  we 
can  or  not  give  any  reason  for  the  pleasure  thus  derived  from 
vision  and  hearing,  yet  man  and  many  of  tlie  lower  animals  are 
alike  pleased  by  the  same  colours,  graceful  shading  and  forms, 
and  the  same  sounds. 

The  taste  for  the  beautiful,  at  least  as  far  as  female  beauty  is 
concerned,  is  not  of  a  special  nature  in  the  human  miq^;  for  it 
differs  widely  in  the  different  races  of  man,  and  is  not  quite  the 
same  even  in  the  different  nations  of  the  same  race.  Judging 
ftom  the  hideous  ornaments,  and  the  equally  hideous  music 
admired  by  most  savages,  it  might  be  urged  that  their  lesthetic 
fiiculty  was  not  so  highly  developed  as  in  certain  animals,  for 
instance,  as  in  birds.  Obviously  no  animal  would  be  capable  of 
admiring  such  scenes  as  the  heavens  at  night,  a  beautiful  land- 
scape, or  refined  music ;  but  such  high  tastes  are  acquired 
through  culture,  and  depend  on  complex  associations ;  they  are 
not  ^ijoyed  by  barbarians  or  by  uneducated  persons. 

Many  of  the  faculties,  which  have  been  of  inestimable  service 
to  man  for  his  progreaaive  advancement,  such  as  the  powers  of 
the  imagination,  wonder,  curiosity,  an  undefined  sense  of  beauty, 
a  tendency  to  imitation,  and  the  love  of  excitement  or  novelty, 
could  hardly  fail  to  lead  to  capricious  changes  of  customs  and 
fashions.  I  have  alluded  to  this  point,  because  a  recent  writer  ^ 
has  oddly  fixed  on  Caprice  '*  as  one  of  the  most  remarkable  and 
"tyxncal  diffiBrences  between  savages  and  brutes."  But  not 
only  can  we  partially  understand  how  it  is  that  man  is  from 
various  conflicting  influences  rendered  capricious,  but  that 
the  lower  animals  are,  as  we  shall  hereafter  see,  likewise  capri* 
dous  in  their  affections,  aversions,  and  sense  of  beauty.  There 
is  also  reason  to  suspect  that  they  love  novelty,  for  it  own  sake. 

Belirf  in  God — Hdigion, — ^There  is  no  evidence  that  man  was 
aboriginally  endowed  with  the  ennobling  belief  in  the  existence 
of  an  Omnipotent  God.  On  the  contrary  there  is  ample  evidence, 
derived  not  from  hasty  travellers,  but  from  men  who  have  long 
resided  with  savages,  that  numerous  races  have  existed,  and  still 
exist,  who  have  no  idea  of  one  or  more  gods,  and  who  have  no 

'•  'The  Spectator,'  Dec.  4th,  1869,  p.  1430. 
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words  in  their  langoageB  to  express  such  aa  ideo.'^  The  qnostioii 
is  of  course  wholly  distinct  from  that  higher  one,  whether  thero 
exists  a  Creator  and  Bnler  of  the  nniyerBe ;  and  this  has  been 
answered  in  the  affirmative  by  some  of  the  highest  intellects  that 
have  ever  existed. 

If,  however,  we  include  under  the  term  "  religion  "  the  belief 
in  unseen  or  spiritual  agencies,  the  case  is  wholly  different;  for 
this  belief  seems  to  be  universal  with  the  less  civilised  races. 
Nor  is  it  difficult  to  comprehend  how  it  arose.  As  soon  as  the 
important  &culties  of  the  imagination,  wonder,  and  ouriodty, 
together  with  some  power  of  reasoning,  had  become  partially 
developed,  man  would  naturally  crave  to  understand  what  was 
passing  around  him,  and  would  have  vaguely  8i)eculated  on  his 
own  existence.  As  Mr.  McLennan ^'  has  remarked, "  Somoexplan- 
"  ation  of  the  phenomena  of  life,  a  man  must  feign  for  himself; 
"  and  to  judge  from  the  universality  of  it,  the  simplest  hypothesis, 
and  the  first  to  occur  to  men,  seems  to  have  been  that  natural 
phenomena  are  ascribable  to  the  presence  in  animals,  plants, 
"  and  things,  and  in  the  forces  of  nature,  of  such  spirits  prompting 
"  to  action  as  men  are  conscious  they  themselves  possess."  It 
is  also  probable,  as  Mr.  Tylor  has  shewn,  that  dreams  may  have 
first  given  rise  to  the  notion  of  spirits ;  fbr  sav^^es  do  not  readily 
distinguish  between  subjective  and  objective  impressions.  When 
a  savage  dreams,  the  figures  which  appear  before  him  are 
believed  to  have  come  from  a  distance,  and  to  stand  over  him ; 
or  "  the  soul  of  the  dreamer  goes  out  on  its  travels,  and  comes 
"  home  with  a  remembrance  of  what  it  has  seen.''^*    But  until 
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'^  See  an  excellent  article  on  this 
subject  by  the  Rev.  F.  W.  Faixar, 
in  the  'Anthropological  Review,' 
Aug.  1864,  p.  ccxvii.  For  further 
facts  see  Sir  J.  Lubbock,  *  Pre- 
historic Times,'  2nd  edit.  1869,  p. 
564 ;  and  especially  the  chapters  on 
Religion  in  his  'Origin  of  Civilisa- 
tion,' 1870. 

'*  *  The  Worship  of  Animals  and 
Plants,'  in  the  <  Fortnightly  Review,' 
Oct.  1,  1869,  p.  422. 

••  Tylor,  *  Early  History  of  Man- 
kind,' 1865,  p.  6.  See  also  the 
three  striking  chapters  on  the  De- 
velopment of  Religion,  in  Lubbock's 
*  Origin  of  Civilisation,'  1870.  In  a 
like  manner  Mr.  Herbert  Spencer, 
in  his  ingenious  essay  in  the  *  Fort- 
nightly  Review*  (May   Ist,   1870, 

535\   accounts  for  the  earliest 


forms  of  religious  belief  throughout 
the  world,  by  man  being  led  through 
dreams,  shadows,  and  other  causes, 
to  look  at  himself  as  a  double 
essence,  corporeal  and  spiritual.  As 
the  spiritual  being  is  supposed  to 
exist  after  death  and  to  be  power- 
ful, it  is  propitiated  by  various  gift^ 
and  ceremonies,  and  its  aid  invoked. 
He  then  further  shews  that  names 
or  nicknames  given  from  some 
animal  or  other  object,  to  the  early 
progenitors  or  founders  of  a  tribe, 
are  supposed  after  a  long  interval 
to  represent  the  real  progenitor  of 
the  tribe;  and  such  animal  or  object 
is  then  naturally  believed  still  to 
exist  as  a  spirit,  is  held  sacred,  and 
worshipped  as  a  god.  Nevertheless 
I  cannot  but  suspect  that  there  is 
a  still  earlier  and  ruder  stage,  when 
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the  fJAcnlties  of  imagmation,  curiosity,  reason,  &c,,  had  been 
&irly  well  deyeloped  in  the  mind  of  man,  his  dreams  would  not 
haTe  led  him  to  belieye  in  spirits,  any  more  than  in  the  case  of 
a  dog. 

The  tendency  in  savages  to  imagine  that  natural  objects  and 
agencies  are  animated  by  spiritual  or  Uving  essences,  is  perhaps 
illustrated  by  a  little  fact  which  I  once  noticed :  my  dog,  a  full- 
grown  and  Tery  sensible  animal,  was  lying  on  the  lawn  during  a 
hot  and  still  day;  but  at  a  little  distcmce  a  slight  breeze  occa- 
saonally  moved  an  open  parasol,  which  would  have  been  wholly 
disregarded  by  the  dog,  had  any  one  stood  near  it.  As  it  was, 
every  time  that  the  ])ara8ol  slightly  moved,  the  dog  growled 
fiercely  and  barked.  He  must,  I  think,  have  reasoned  to  himself 
in  a  rapid  and  unconscious  manner,  that  movement  without  any 
apparent  cause  indicated  the  presence  of  some  strange  living 
agent,  and  that  no  stranger  had  a  right  to  be  on  his  territory. 

The  belief  in  spiritual  agencies  would  easily  pass  into  the 
belief  in  the  existence  of  one  or  more  gods.  For  savages  would 
naturally  attribute  to  spirits  the  same  passions,  the  same  love  of 
vengeance  or  simplest  form  of  justice,  and  the  same  affections 
which  they  themselves  feel.  The  Fuegians  appear  to  be  in  this 
respect  in  an  intermediate  condition,  for  when  the  surgeon  on  board 
the  "Beagle''  shot  some  young  ducklings  as  specimens,  York 
Minster  declared  in  the  most  solemn  manner,  "  Oh,  Mr.  Bynoe, 
**  much  rain,  much  snow,  blow  much;"  and  this  was  evidently 
a  retributive  punishment  for  wasting  human  food.  So  again  he 
related  how,  when  his  brother  killed  a  '*  wild  man,"  storms  long 
raged,  much  rain  and  snow  feU.  Tet  we  could  never  discover 
that  the  Fuegians  believed  in  what  we  should  call  a  God,  or 
practised  any  reb'gious  rites ;  and  Jemmy  Button,  with  justifiable 
pride,  stoutly  maintained  ihat  there  was  no  devil  in  his  land. 
This 'latter  assertion  is  the  more  remarkable,  as  with  savages  the 
belief  in  bad  spirits  is  far  more  common  than  that  in  good 
ones. 

The  feeling  of  religious  devotion  is  a  highly  coni^lex  one, 
consisting  of  love,  complete  submission  to  an  exalted  and 
mysterious  superior,  a  strong  sense  of  dependence,"  fear, 
reverence,  gratitude,  hope  for  the  future,  and  perhaps  other 
elements.     No  being  could  experience  so  complex  an  emotion 


anjthing  which  ixianifests  power  or  '^  See   an   able    article    on    the 

movement  is  thought  to  be  endowed  *  Physical  Elements  of  Religion,'  by 

with  some  form  of  life,  and  with  Mr.  L.  Owen  Pike,  in  '  Anthropolog. 

mental  iiMiulties  analogous  to  our  Review,*  April,  1870,  p.  Ixiii. 
own. 
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until  advanced  in  his  inteUectnal  and  moral  fftculties  to  at  least 
a  moderately  high  level  Nevertheless,  we  see  some  distant 
approach  to  this  state  of  mind  in  the  deep  love  of  a  dog  for  his 
master,  associated  with  complete  submission,  some  fear,  and 
perhaps  other  feelings.  The  behaviour  of  a  dc^  when  returning 
to  his  master  after  an  absence,  and,  as  I  may  add,  of  a  monkey 
to  his  beloved  keeper,  is  widely  different  from  that  towards  their 
fellows.  In  the  latter  case  the  transports  of  joy  appear  to  be 
somewhat  less,  and  the  sense  of  equality  is  shewn  in  every  action. 
Professor  Braubach  goes  so  far  as  to  maintain  that  a  dog  looks 
on  his  master  as  on  a  god.^^ 

The  same  high  mental  faculti^  which  first  led  man  to  belicvo 
in  unseen  spiritual  agencies,  then  in  fetishism,  polytheism,  ami 
ultimately  in  monotheism,  would  infallibly  lead  him,  as  long  as 
his  reasoning  powers  remained  poorly  developed,  to  various 
strange  superstitions  and  customa  Many  of  these  are  terrible 
to  think  of—such  as  the  sacrifice  of  human  beings  to  a  blood- 
loving  god ;  the  trial  of  innocent  persons  by  the  ordeal  of  poison 
or  fire;  witchcraft,  <&c. — ^yet  it  is  well  occasionally  to  reflect  on 
these  superstitions,  for  they  shew  us  what  an  infinite  debt  of 
gratitude  we  owe  to  the  improvement  of  our  reason,  to  science, 
and  to  our  accumulated  knowledge.  As  Sir  J.  Lubbock^  has  well 
observed,  "  it  is  not  too  much  to  say  that  the  horrible  dread  of 
unknown  evil  hangs  like  a  thick  cloud  over  savage  life,  and 
embitters  every  pleasure."  These  miserable  and  indirect 
consequences  of  our  highest  &cultie8  may  be  compared  with  the 
incidental  and  occasional  mistakes  of  the  instincts  of  the  lower 
animals. 

"  '  Religion,  Moral,  &c.,  der  Dar-         '*  ^  Prehistoric  Times,'  2ud   edit, 

vin'schen  Art-Lehre,'  1869,  8.  53.  p.    571.      In  this    work    (p.  571) 

It  is  said  (Dr.  W.  Lander  Lindsay,  there   will   be    found  an  excellent 

*  Journal  of  Mental  Science,'  1871,  account  of  the  many  strange  and 

p.  43),  that  Bacon  long  ago,  and  the  capricious  customs  of  savages, 
poet  Bams,  held  the  same  notion. 
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CHAPTEB  IV. 

CoJfPABISON  OF  TBB  MXMTAL  POWEBS  OF  MaN  AND  THE 

LpwsB  ANiMAiii— co^i^tnuedl. 

.i 

The  moral  sense  —  Fundamental  proposition  —  The  qualities  of  social 
aninuds — Origin  of  sociability— -Struf^gle  between  opposed  instincts — 
Han  a  soda!  animal — ^The  more  enduring  social  instincts  conquer  other 
less  persistent  instincts — ^The  social  virtues  alone  regarded  by  savages — 
The  self-regarding  virtues  acquired  at  a  later  stage  of  development — 
The  importance  of  the  judgment  of  the  members  of  the  same  community 
on  conduct — Transmission  of  moral  tendencies — Summary. 

I  FULLY  Bnbscribe  to  the  judgment  of  those  Tnriters^  who 
maintain  that  of  all  the  differences  between  man  and  the 
lower  animals,  the  moral  sense  or  conscience  is  by  far  the 
most  important  This  sense,  as  Mackintosh'  remarks, "  has  a 
rightfal  supremacy  over  every  other  principle  of  haman 
action;"  it  is  summed  up  in  that  short  but  imperious  word 
ought,  so  full  of  high  significance.  It  is  the  most  noble  of  all 
the  attributes  of  man,  leading  him  without  a  moment's  hesita- 
tion to  risk  his  life  for  that  of  a  fellow-creature ;  or  after  due 
deliberation,  impelled  simply  by  the  deep  feeling  of  right  or 
duty,  to  sacrifice  it  in  some  great  cause.  Immanuel  Kant 
exclaims, "  Duty !  Wondrous  thought,  that  workest  neither  by 
''  fond  insinuation,  flattery,  nor  by  any  threat,  but  merely  by 
holding  up  thy  naked  law  in  the  soul,  and  so  extorting  for 
thyself  always  reyerence,  if  not  always  obedience;  before 
whom  all  appetites  are  dumb,  howeyer  secretly  they  rebel; 
*'  whence  thy  original  ?"■ 

This  great  question  has  been  discussed  by  many  writers^  of 
consummate  ability ;  and  my  sole  excuse  for  touching  on  it,  is 
the  impossibility  of  here  passing  it  oyer ;  and  because,  as  far  as  I 
know,  no  one  has  approached  it  exdusiyely  from  the  side  of 
natural  history.    The  investigation  possesses,  also,  some  in- 
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^  See,  for  instance,  on  this  subject, 
Qoatrefages,  <Unit^  de  TEsp^ce 
Hnmaine,'  1861,  p.  21,  &c. 

*  '  Dissertotion  on  Ethical  Philo- 
sopliy,'  1837,  p.  231,  &c 

'  *  Metaphysics  of  Ethics/  trans- 
lated by  J.  W.  Semple,  Edinburgh, 
1836,  p.  136. 

*  Mr.  Bain  gives  a  list  ('  Mental 


and  Moral  Science,'  1868,  p.  543- 
725)  of  twenty-fiix  British  authors 
who  have  written  on  this  subject, 
and  whose  names  are  familiar  to 
eyery  reader ;  to  these,  Mr.  Bain's 
own  name,  and  those  of  Mr.  Lecky, 
Mr.  Shadworth  Hodgson,  Sir  J. 
Lubbock,  and  others,  might  be 
added. 
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dependent  interest,  as  an  attempt  to  see  how  far  the  study  of 
the  lower  ftTn'maln  throws  light  on  one  of  the  highest  psychical 
faculties  of  man. 

The  following  proposition  seems  to  me  in  a  high  degree 
probable — ^namely,  that  any  animal  whatever,  endowed  with 
well-marked  social  instincts/ the  parental  and  filial  affections 
being  here  included,  would  inevitably  acquire  a  moral  sense  or 
conscience,  as  soon  as  its  intellectual  powers  had  become  as  well, 
or  nearly  as  well  developed,  as  in  man.  For,y!r</2y,  the  social 
instincts  lead  an  animal  to  take  pleasure  in  tiie  society  of  its 
fellows,  to  feel  a  certain  amount  of  sympathy  with  them,  and  to 
perform  various  services  for  them.  The  services  may  be  of  a 
definite  and  evidently  instinctive  nature ;  or  there  may  be  only 
a  wish  and  readiness,  as  with  most  of  the  higher  social  animals, 
to  aid  their  fellows  in  certain  general  ways.  But  these  feelings 
and  services  are  by  no  means  extended  to  all  the  individuals  of 
the  same  species,  only  to  those  of  the  same  association.  Secondly ^ 
as  soon  as  the  mental  £EK:ulties  had  become  highly  developed, 
images  of  all  past  actions  and  motives  would  be  incessantly 
passing  through  the  brain  of  each  individual ;  and  that  feeling 
of  dissatisfaction,  or  even  misery,  which  invariably  results,  as  we 
shall  hereafter  see,  from  any  unsatisfied  instinct,  would  arise, 
as  often  as  it  was  perceived  that  the  enduring  and  always 
present  social  instinct  had  yielded  to  some  other  instinct,  at  the 
time  stronger,  but  neither  enduring  in  its  nature,  nor  leaving 

*  Sir  B.  Brodie,  aftei   obserying  all  this,  he  also  remarks,  '*  if,  as  is 

that  man  is  a  social  animal  Q  Psy-  **  my  own  belief,  the  moral  feelings 

chological  Enquiries,'  1854,  p.  192),  "  are  not  innate,  but  acquired,  they 

asks  the  pregnant  qaestion,  '*  ought  '^  are  not  for  that  reason  less  natu- 

"  not  this  to  settle  the    disputed  <*  ral."    It  is  with  hesitation  that  I 

**  question  as  to  the  existence  of  a  venture  to  differ  at  all    from   so 

'*  moral  sense  T*    Similar  ideas  have  profound    a    thinker,    but   it    can 

probably  occurred  to  many  persons,  hardly  be  disputed  that  the  social 

as  they  did  long  ago    to  Marcus  feelings  are  instinctive  or  innate  in 

Aurelius.     Mr.  J.  S.  Mill  speaks,  in  the  lower  animals ;  and  why  should 

his  '  celebrated  work,   *  Utilitarian-  they  not  be  so  in  man  ?     Mr.  Bain 

ism,'  (1864,  pp.  45, 46),  of  the  social  (see,  for  instance,  *  The  £motions  and 

feelings    as    a   **  powerful    natural  the  Will,'  1865,  p.  481)  and  others 

*'  sentiment,"  and  as  *^  the  natural  believe  that  the  moral  sense  is  ac- 

'^  basis  of  sentiment  for  utilitarian  quired   by  each   individual   during 

'*  morality."    Again  he  says,  *'  Like  his  lifetime.    On  the  general  theory 

'*  the  other  acquired  capacities  above  of   evolution  this  is  at  least  ex- 

'*  referred  to,  the  moral  faculty,  if  tremely  improbable.    The  ignoring 

"  not    a    part    of   our    nature,  is  of  all  transmitted  mental  qualities 

'*  a  natural    out-growth   from   it ;  will,  as  it  seems  to  me,  be  hereafter 

"  capable,  like   them,  in  a  certain  judged  as  a  most  serious  blemish  in 

small  degree  of  springing  up  spon-  the  works  of  Mr.  Mill, 
incously."     But  in  opposition  to 
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behind  it  a  very  viyid  impressioii.    It  is  clear  that  many  in- 
stinctiye  desires,  such  as  that  of  hunger,  are  in  their  nature  of 
short  duration;  and  after  being  satisfied,  are  not  readily  or 
Tiridly  recalled.     Thirdly,  after  the  power  of  language  had  been 
acquired,  and  the  wishes  of  the  community  could  be  expressed, 
the  common  opinion  how  each  member  ought  to  act  for  the 
public  good,  would  naturally  become  in  a  paramount  degree 
the  guide  to  action.    But  it  should  be  borne  in  mind  that  how- 
eyer  great  weight  we  may  attribute  to  public  opinion,  our  regard 
for  the  approbation  and  disapprobation  of  our  fellows  depends 
on  sympathy,  which,  as  we  shall  see,  forms  an  essential  part  of 
the  social  instinct,  and  is  indeed  its  foundation-stone.    Lastly y 
habit  in  the  individual  would  ultimately  play  a  very  important 
part  in  guiding  the  conduct  of  each  member ;  for  the  social  in- 
stinct, together  with  sympathy,  is,  like  any  other  instinct,  greatly 
strengthened  by  habit,  and  so  consequently  would  be  obedience 
to  the  wishes  and  judgment  of  the  community.    These  several 
subordinate  propositions  must  now  be  discussed,  and  some  of 
them  at  considerable  length. 

It  may  be  well  first  to  premise  that  I  do  not  wish  to  maintain 
that  any  strictly  social  animal,  if  its  intellectual  faculties  were 
to  become  as  active  and  as  highly  developed  as  in  man,  would 
acquire  exactly  the  same  moral  sense  as  ours.  In  the  same 
manner  as  various  animals  have  some  sense  of  beauty,  though 
they  admire  widely  different  objects,  so  they  might  have  a  sense 
of  right  and  wrong,  though  led  by  it  to  follow  widely  different 
hnes  of  conduct.  If,  for  instance,  to  take  an  extreme  case,  men 
were  reared  under  precisely  the  same  conditions  as  hive-bees, 
there  can  hardly  be  a  doubt  that  our  unmarried  females  would, 
like  the  worker-bees,  think  it  a  sacred  duiy  to  kiU  their  brothers, 
and  mothers  would  strive  to  kill  their  fertile  daughters ;  and  no 
one  would  think  of  interfering.'     Nevertheless,  the  bee,  or  any 

*  Mr.  H.  Sidgwick  remarks,   in  in    Morals,'  'Theological    Review/ 

an  able  dtscnssion  on   this  subject  April,   1872,  p.    188-191)  on  the 

(the  *  Academy,'  June  15th,   1872,  same    illustration,  says,   the  prin" 

(p.  231X  *^  a  superior  bee,  we  may  ciples  of  social  duty  would  be  thus 

*'  feel  sure,  would  aspire  to  a  milder  reversed  ;  and  by  this,   I  presume, 

**  solution  of  the  population  ques-  she  means  that  the  fulfilment  of  a 

"^  lion."     Judging,  however,  from  social  duty  would  tend  to  the  injury 

the  habits  of  many  or  most  savages,  of  individuals ;  but  she  overlooks 

man  solves  the  problem  by  female  the  fact,  which  she  would  doubtless 

infanticide,  polyandry  and   promis-  admit,  that  the  instincts  of  the  bee 

caous  intercourse ;  therefore  it  may  have  been  acquired  for  the  good  of 

well  be  doubted  whether  it  would  the  community.     She  goes  so  far  as 

be    by    a    milder    method.     Miss  to  say  that  if  the  theory  of  ethics 

Cobbe,  in  commenting  ('  Darwinism  advocated  in  this  chapter  were  ever 
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other  social  animal,  would  gain  in  our  supposed  case,  as  it 
appears  to  me,  some  feeling  of  right  or  wrong,  or  a  conscience. 
For  each  individual  would  have  an  inward  sense  of  possessing 
certain  stronger  or  more  enduring  instincts,  and  others  less 
strong  or  enduring ;  so  that  there  would  often  be  a  struggle  as  to 
which  impulse  should  be  followed;  and  satis&ction,  dissatis- 
faction, or  eyen  noisery  would  be  felt,  as  past  impressions  were 
compared  during  their  incessant  passage  through  the  mind.  In 
this  case  an  inward  monitor  would  tell  the  animal  that  it  would 
have  been  better  to  haye  followed  the  one  impulse  rather  than 
the  other.  The  one  course  ought  to  haye  been  followed,  and  the 
other  ought  not ;  the  one  would  haye  been  right  and  the  other 
wrong ;  but  to  these  terms  I  shaU  recur. 

SociabilUy, — Animals  of  many  kinds  are  social ;  we  find  eyen 
distinct  species  living  together ;  for  example,  some  American 
monkeys;  and  united  flocks  of  rooks,  jackdaws,  and  starlings. 
Man  shews  the  same  feeling  in  his  strong  love  for  the  dog,  which 
the  dog  returns  with  interest.  Every  one  must  have  noticed  how 
miserable  horses,  dogs,  sheep,  Ac,  are  when  separated  from 
their  companions,  and  what  strong  mutual  affection  the  two 
former  kinds,  at  least,  shew  on  their  reunion.  It  is  curious  to 
speculate  on  the  feelings  of  a  dog,  who  will  rest  peacefully  for 
hours  in  a  room  with  his  master  or  any  of  the  family,  without 
the  least  notice  being  taken  of  him ;  but  if  left  for  a  short  time 
by  himself,  barks  or  howls  dismally.  We  will  confine  our 
attention  to  the  higher  social  animals ;  and  pass  over  insects^ 
although  some  of  these  are  social,  and  aid  one  another  in  many 
important  ways.  The  most  common  mutual  service  in  the 
higher  animals  is  to  warn  one  another  of  danger  by  means  of 
the  united  senses  of  all.  Every  sportsman  knows,  as  Dr.  Ja^er 
remarks,^  how  difficult  it  is  to  approach  animals  in  a  herd  or 
troop.  Wild  horses  and  cattle  do  not,  I  believe,  make  any 
danger-signal ;  but  the  attitude  of  any  one  of  them  who  first 
discovers  an  enemy,  warns  the  others.  Babbits  stamp  loudly  on 
the  ground  with  their  hind-feet  as  a  signal :  sheep  and  chamois 
do  the  same  with  their  forefeet,  uttering  likewise  a  whistle. 
Many  birds,  and  some  mammals,  poet  sentinels,  which  in  the 
case  of  seals  are  said'  generally  to  be  the  femalc&    The  leader 


generally  accepted,  "^  I  cannot  but  earth  is  not  held  by  many  persons 

"  belieye  that  in  the  hour  of  their  on  so  weak  a  tenure. 

'*  triumph  would  be  sounded   the  ^  *■  Die  Darwin'sche  Theorie,'    s. 
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of  a  troop  of  monkeys  acts  as  the  sentinel,  and  ntters  cries 
expressive  both  of  danger  and  of  safety.'  Social  animals  perform 
many  littie  serrices  for  each  other :  horses  nibble,  and  cows  lick 
each  other,  on  any  spot  which  itches:  monkeys  search  each 
other  for  external  parasites ;  and  Brehm  states  that  after  a  troop 
of  the  CercopUhecus  griseo-viridis  has  rushed  through  a  thorny 
brake,  each  monkey  stretches  itself  on  a  branch,  and  another 
monkey  sitting  by,  "conscientiously"  examines  its  fur,  and 
extracts  every  thorn  or  burr. 

Animals  also  render  more  important  services  to  one  another : 
thus  wolves  and  some  other  beasts  of  prey  hunt  in  packs,  and 
aid  one  another  in  attacking  their  victims.  Pelicans  fish  in 
concert.  The  HamadryaA  baboons  turn  over  stones  to  find 
insects,  &c. ;  and  when  they  come  to  a  large  one,  as  many  as  can 
stand  round,  turn  it  over  together  and  share  the  booty.  Social 
animals  mutually  defend  each  other.  Bull  bisons  in  N.  America, 
when  there  is  danger,  drive  the  cows  and  calves  into  the  middle 
of  the  herd,  whilst  they  defend  the  outside.  I  shall  also  in  a 
future  chapter  give  an  account  of  two  young  wild  buUs  at 
Chillingham  attacking  an  old  one  in  concert,  and  of  two  stallions 
together  trying  to  drive  away  a  third  stallion  from  a  troop  of 
mares.  In  Abyssim'a,  Brehm  encountered  a  great  troop  of 
baboons,  who  were  crossing  a  valley :  some  had  already  ascended 
the  opposite  mountain,  and  some  were  still  in  the  valley :  the 
latter  were  attacked  by  the  dogs,  but  the  old  males  immediately 
hurried  down  firom  the  rocks,  and  with  mouths  widely  opened, 
roared  so  fearfully,  that  the  dogs  quickly  drew  back.  They 
were  again  encouraged  to  the  attack;  but  by  this  time  all  the 
baboons  had  reascended  the  heights,  excepting  a  young  one, 
about  six  months  old,  who,  loudly  calling  for  aid,  climbed  on  a 
block  of  rock,  and  was  surrounded.  Now  one  of  the  largest 
males,  a  true  hero,  came  down  again  from  the  mountain,  slowly 
went  to  the  young  one,  coaxed  him,  and  triumphantly  led  him 
away — ^the  dogs  being  too  much  astonished  to  make  an  attack. 
I  cannot  resist  giving  another  scene  which  was  witnessed  by  this 
same  naturalist ;  an  eagle  seized  a  young  Gercopithecus,  which, 
by  clinging  to  a  branch,  was  not  at  once  carried  off;  it  cried 
loudly  for  assistance,  upon  which  the  other  members  of  the  troop, 
with  much  uproar,  rushed  to  the  rescue,  surrounded  the  eagle, 

*  Brehm, '  Thierleben,' B.  i.  1864,  the  evidence  of  Alvarez,  whose  ob- 
8.  52,  79.  For  the  case  of  the  serrations  Brehm  thinks  qnite  trust- 
monkeys  extracting  thorns  from  worthy.  For  the  cases  of  the  old 
each  other,  see  s.  54.  With  respect  male  baboons  attacking  the  dogs, 
to  the  Hamadryas  turning  over  see  s.  79 ;  and  with  respect  to  the 
stones,  the  finct  is  given  (s.  76)  on  eagle,  s.  56. 
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and  palled  out  so  many  feathers,  that  he  no  longer  thought 
of  his  prey,  but  only  how  to  e8cai)e.  This  eagle,  as  Brehm 
remarks,  assuredly  would  never  again  attack  a  single  monkey  of 
a  troop.'* 

It  is  certain  that  associated  animals  have  a  feeling  of  love  for 
each  other,  which  is  not  felt  by  non-social  adult  animals.  How 
flEu:  in  most  cases  they  actually  sympathise  in  the  pains  and 
pleasures  of  others,  is  more  doubtful,  especially  with  respect  to 
pleasures.  Mr.  Buxton,  howeyer,  who  had  excellent  means  of 
observation,"  states  that  his  macaws,  which  lived  free  in  Norfolk, 
took  "  an  extravagant  interest "  in  a  pair  with  a  nest ;  and  when- 
ever the  female  left  it,  she  was  surrounded  by  a  troop  "  scream- 
''  ing  horrible  acclamations  in  her  honour.''  It  is  often  difficult 
to  judge  whether  animals  have  any  feeling  for  the  sufferings  of 
others  of  their  kind.  Who  can  say  what  cows  feel,  when  they 
surrotmd  and  stare  intently  on  a  dying  or  dead  companion ;  ap- 
I)arently,  however,  as  Houzeau  remarks,  they  feel  no  pity.  That 
animals  sometimes  are  far  from  feeling  any  sympathy  is  too 
certain ;  for  they  will  expel  a  wounded  animal  from  the  herd,  or 
gore  or  worry  it  to  deatb.  This  is  almost  the  blackest  fact  in 
natural  history,  unless,  indeed,  the  explanation  which  has  been 
suggested  is  true,  that  their  instinct  or  reason  leads  them  to 
expel  an  injured  companion,  lest  beasts  of  prey,  including  man, 
should  be  tempted  to  follow  the  troop.  In  this  case  their  con- 
duct is  not  much  worse  than  that  of  the  North  American  Indians, 
who  leave  their  feeble  comrades  to  perish  on  the  plains ;  or  the 
Fijians,  who,  when  their  parents  get  old,  or  fall  ill,  bury  them 
alive.^ 

Many  animals,  however,  certainly  sympathise  with  each  other's 
distress  or  danger.  This  is  the  case  even  with  birds.  Capt. 
Stansbury  "  found  on  a  salt  lake  in  Utah  an  old  and  completely 
blind  pelican,  which  was  very  fat,  and  must  have  been  well  fed 
for  a  long  time  by  his  companions.    Mr.  Blyth,  as  he  informs 

*®  Mr.  Belt  gives  the  case  of  a  ^*  '  Annals  and  Mag.  of  Nat.  Hist.,' 

spider-monkey  (A teles)  in  Nicara-  November,  1868,  p.  382. 

gua,  which  was  heard  screaming  for  '^  Sir   J.   Lubbock,   '  Prehistoric 

nearly  two  hours  in  the  forest,  and  Times,'  2nd  edit.  p.  446. 

was   found  with  an  eagle  perched  "  As  quoted  by  Mr.  L.  H.Morgan, 

close  by  it.     The   bird   apparently  *  The  American   Beaver,'   1868,  p. 

feared   to  attack  as  long  as  it  re-  272.     Capt.  Stansbury  also  gives  an 

mained  face  to  face ;  and  Mr.  Belt  interesting  account  of  the  manner 

believes,  from  what  he  has  seen  of  in  which    a  very   young    pelican, 

the  habita  of  these  monkeys,  that  carried   away  by  a   strong  stream, 

they  protect  themselves  from  eagles  was  guided  and  encouraged  in  its 

^y  keeping  two  or  three  together,  attempts  to  reach  the  shore  by  half 

vhe  Naturalist  in  Nicaragua,  1874,  a  dozen  old  birds. 
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me,  saw  Indian  crows  feeding  two  or  three  of  their  companions 
which  were  blind ;  and  I  have  heard  of  an  analogous  case  with 
the  domestic  cock.  We  may,  if  we  choose,  call  these  actions 
instinctiye ;  but  snch  cases  are  much  too  rare  for  the  deyelop- 
ment  of  any  special  instinct.^^  I  have  myself  seen  a  dog,  who 
never  passed  a  cat  who  lay  sick  in  a  basket,  and  was  a  great 
friend  of  his,  without  giving  her  a  few  licks  with  his  tongue,  the 
sorest  sign  of  kind  feeling  in  a  dog. 

It  must  be  called  sympathy  that  leads  a  courageous  dog  to 
fly  at  any  one  who  strikes  his  master,  as  he  certainly  will.  I 
saw  a  person  pretending  to  beat  a  lady,  who  had  a  very  timid 
little  dog  on  her  lap,  and  the  trial  had  never  been  made  before ; 
the  little  creature  instantly  jumped  away,  but  after  the  pretended 
beating  was  over,  it  was  really  pathetic  to  see  how  perseveringly 
he  tried  to  lick  his  mistress's  Dek^,  and  comfort  her.  Brehm  ^' 
states  that  when  a  baboon  in  confinement  was  pursued  to  be 
punished,  the*others  tried  to  protect  him.  It  must  have  been 
sympathy  in  the  cases  above  given  which  led  the  baboons  and 
Geroopiiheci  to  defend  their  young  comrades  from  the  dogs  and 
the  eagle.  I  will  give  only  one  other  instance  of  sympathetic 
and  heroic  conduct,  in  the  case  of  a  little  American  monkey. 
Several  years  ago  a  keeper  at  the  Zoological  Gtodens  shewed  me 
some  deep  and  scarcely  healed  wounds  on  the  nape  of  his  own  neck, 
inflicted  on  him,  wbllst  kneeling  on  the  floor,  by  a  fierce  baboon. 
The  little  American  monkey,  who  was  a  warm  friend  of  this 
keeper,  lived  in  the  same  large  compartment,  and  was  dreadfully 
afraid  of  the  great  baboon.  Nevertheless,  as  soon  as  he  saw  his 
friend  in  i)eril,  he  rushed  to  the  rescue,  and  by  screams  and  bites 
so  distracted  the  baboon  that  the  man  was  able  to  escape,  after, 
as  the  surgeon  thought,  running  great  risk  of  his  life. 

Besides  love  and  sympathy,  animals  exhibit  other  qualities 
connected  with  the  social  instincts,  which  in  us  would  be  called 
moral ;  and  I  agree  with  Agassiz  '^  that  dogs  possess  somethiiig 
very  like  a  conscience. 

Dogs  possess  some  power  of  self-command,  and  this  does  not 
appear  to  be  wholly  the  result  of  fear.  As  Braubach^  remarks, 
they  will  refrain  from  stealing  food  in  the  absence  of  their 
master.  They  have  long  been  accepted  as  the  very  tyi)e  of 
fidelity  and  obedience.  But  the  elephant  is  likewise  very  faith- 
ful ta  his  driver  or  keeper,  and  probably  considers  him  as  the 

"  As  Mr.  Bain  states,  "effective  "  »De  TEspfece  et  de  la  Classe,* 

"  aid  to  a  sufferer  springs  from  sym-  1869,  p.  97. 

"  pathy  proper :"  *  MenUl  and  Moral  "  •  Die   Darwin'sche  Art-Lehre,* 

Science,'  1868,  p.  245.  1869,  s,  54, 

»*  'Thicrleben,'  B.  i.  s.  85. 
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leader  of  the  herd.  Dr.  Hooker  infonns  me  that  an  elephant, 
which  he  was  ridmg  in  India,  became  so  deeply  bogged  iliat  he 
remained  stuck  &st  nntil  the  next  day,  when  he  was  extricated 
by  men  with  ropes.  Under  sach  cucnmstanoes  elephants  wHl 
seize  with  their  trunks  any  object,  dead  or  alive,  to  place  under 
their  knees,  to  prevent  their  sinking  deeper  in  the  mud ;  and  the 
driver  was  dreadfully  afraid  lest  the  animal  should  have  seized 
Dr.  Hooker  and  crushed  him  to  death.  But  the  driver  himself, 
as  Dr.  Hooker  was  assured,  ran  no  risk.  This  forbearance  under 
an  emergency  so  dreadful  for  a  heavy  animal,  is  a  wonderful 
proof  of  noble  fidelity." 

All  animals  living  in  a  body,  which  defend  themselves  or  attack 
their  enemies  in  concert,  must  indeed  be  in  some  degree  faithftd 
to  one  another ;  and  those  that  follow  a  leader  must  be  in  some 
degree  obedient.  When  the  baboons  in  Abyssinia  ^'plunder  a 
garden,  they  silently  follow  their  leader ;  and  if  an  imprudent 
young  animal  makes  a  noise,  he  receives  a  slap  from  the  others 
to  teach  him  silence  and  obedience.  Mr.  Galton,  who  has  had 
excellent  opportunities  for  observing  the  half-wild  cattle  in  S. 
Africa,  says,^  that  they  cannot  endure  even  a  momentary  separa* 
tion  from  the  herd.  They  are  essentially  slavish,  and  accept  tho 
common  determination,  seeking  no  better  lot  than  to  be  led  by 
any  one  ox  who  has  enough  self-reliance  to  accept  the  position. 
The  men  who  break  in  these  animals  for  harness,  watch  assidu- 
ously for  those  who,  by  grazing  apart,  shew  a  self-reliant  dis- 
position, and  these  they  train  as  fore-oxen.  Mr.  Galton  adds 
that  such  animals  are  rare  and  valuable ;  and  if  many  were  bom 
they  would  soon  be  eliminated,  as  lions  are  always  on  the  look- 
out for  the  individuals  which  wander  from  the  herd. 

With  respect  to  the  impulse  which  leads  certain  animals  to 
associate  together,  and  to  aid  one  another  in  many  ways,  we 
may  infer  that  in  most  cases  they  are  impelled  by  the  same 
sense  of  satisfiEMstion  or  pleasure  which  they  experience  in  per- 
forming other  instinctive  actions;  or  by  the  same  sense  of 
dissatisfaction  as  when  other  instinctive  actions  are  checked. 
We  see  this  in  innumerable  instances,  and  it  is  illustrated  in  a 
striking  manner  by  the  acquired  instincts  of  our  domesticated 
animals;  thus  a  young  shepherd-dog  delights  in  driving  and 
running  round  a  flock  of  sheep,  but  not  in  worrying  them ;  a 
young  fox-hound  delights  in  hunting  a  fox,  whilst  some  •ther 
kinds  of  dogs,  as  I  have  witnessed,  utterly  disr^ard  foxes.  What 

*'  See  also  Hooker's  '  Himftlayan  *»  g^  )||g  extremely  interestinj^ 

.Tonmala,'  vol.  ii.,  1854,  p.  338.  paper  on  *  Gregariousness  in  Cattle, 

>•  Brehm,  *  Thierleben,'  B.  i.  s.  and  in  Man,* » Macmillan's  Mag.*  Feb. 

6.  1871,  p.  353, 
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a  strong  feeling  of  inward  satis£EUStion  must  impel  a  bird,  so  fall 
of  actiYity,  to  brood  day  after  day  over  her  eggs.  Migratory 
birds  are  quite  miserable  if  stopped  from  migrating;  perhaps 
they  enjoy  starting  on  their  long  flight ;  bnt  it  is  hard  to  belieye 
that  the  poor  pinioned  goose,  descrilied  by  Audubon,  which 
started  on  foot  at  the  proper  time  for  its  journey  of  probably 
more  than  a  thousand  miles,  could  haye  felt  any  joy  in  doing  so. 
Some  instincts  are  determined  solely  by  painful  feelings,  as  by 
fear,  which  leads  to  self-pteserration,  and  is  in  some  cases  directed 
towards  special  enemies.  No  one,  I  presume,  can  analyse  the 
sensations  of  pleasure  or  pain.  In  many  instances,  howeyer,  it 
is  probable  that  instincts  are  persistently  followed  from  the 
mere  force  of  inheritance,  without  the  stimulus  of  either 
pleasure  or  pain.  A  young  pointer,  when  it  first  scents  game^ 
apparently  cannot  help  pointing.  A  squirrel  in  a  cage  who  pats 
the  nuts  which  it  cannot  eat,  as  if  to  bury  them  in  the  ground, 
can  hardly  be  thought  to  act  thus,  either  from  pleasure  or  pain. 
Hence  the  common  assumption  that  men  must  be  impelled  to 
eyery  action  by  experiencing  some  pleasure  or  pain  may  be  erro- 
neous. Although  a  habit  may  be  blindly  and  implicitly 
followed,  independentiy  of  any  pleasure  or  pain  felt  at  the 
moment,  yet  if  it  be  forcibly  and  abruptly  checked,  a  yague 
sense  qf  dissatis&ction  is  generally  experienced. 

It  has  often  been  assumed  that  animals  were  in  the  first  place 
rendered  social,  and  that  they  feel  as  a  consequence  uncomfort- 
able when  separated  from  each  other,  and  comfortable  whilst 
together ;  but  it  is  a  more  probable  yiew  that  these  sensations 
WPTO  first  deyeloped,  in  order  that  those  animals  which  would 
profit  by  living  in  society,  should  be  induced  to  liye  together, 
in  the  same  manner  as  the  sense  of  hunger  and  the  pleasure  of 
eating  were,  no  doubt,  first  acquired  in  order  to  induce  animals 
to  eat.  The  feeling  of  pleasure  from  society  is  probably  an 
extension  of  the  parental  or  filial  affections,  since  the  social 
instinct  seems  to  be  deyeloped  by  the  yoimg  remaining  for  a 
long  time  with  their  parents ;  and  this  extension  may  be  attri- 
buted in  part  to  habit,  but  chiefly  to  natural  selection.  With 
those  animals  which  were  benefited  by  Hying  in  close  association, 
the  indiyiduals  which  took  the  greatest  pleasure  in  society 
would  best  escape  yarious  dangers;  whilst  those  that  cared 
least  for  their  comrades,  and  liyed  soUtary,  would  perish  in 
greater  numbers.  With  respect  to  the  origin  of  the  parental 
and  filial  affections,  which  apparently  lie  at  the  base  of  the 
social  instincts,  we  know  not  the  steps  by  which  they  have 
been  gained;  but  we  may  infer  that  it  has  been  to  a  large 
extent  through  natural  selection.    So  it  has  almost  certainly 
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been  with  the  nntisaal  and  opposite  feeling  of  hatred  between 
the  nearest  relations,  as  with  the  worker-bees  which  kill  their 
brother-drones,  and  with  the  qneen-bees  which  kill  their 
danghter-queens;  the  desire  to  destroy  their  nearest  relations 
having  been  in  this  case  of  service  to  the  conunnnity.  Parental 
affection,  or  some  feeling  which  replaces  it,  has  be^  developed 
in  certain  animals  extremely  low  in  the  scale,  for  example,  in 
star-fishes  and  spiders.  It  is  also  occasionally  present  in  a  few 
members  alone  in  a  whole  group  of  animals,  as  in  the  genus 
Forficula,  or  earwigs. 

The  all-important  emotion  of  sympathy  is  distinct  from  that 
of  love.  A  mother  may  passionately  love  her  sleeping  and 
passive  infant,  bnt  she  can  hardly  at  such  times  be  said  to  feel 
sympathy  for  it.  The  love  of  a  man  for  his  dog  is  distinct  &om 
sympathy,  and  so  is  that  of  a  dog  for  his  master.  Adam  Smith 
formerly  argued,  as  has  Mr.  Bain  recently,  that  the  basis  of 
sympathy  lies  in  our  strong  retentiveness  of  former  states  of 
pain  or  pleasure.  Hence,  "the  sight  of  another  person  en- 
"  during  hunger,  cold,  ffttigue,  revives  in  us  some  recollection  of 
'*  these  states,  which  are  painful  even  in  idea.''  We  are  thus 
impelled  to  relieve  the  suflfiorings  of  another,  in  order  that  our 
own  painful  feelings  may  be  at  the  same  time  relieved.  In  like 
manner  we  are  led  to  participate  in  the  pleasures  of  others." 
But  I  cannot  see  how  this  view  explains  the  iajcX  that  sympathy 
is  excited,  in  an  immeasurably  stronger  degree,  by  a  beloved, 
than  by  an  indifferent  person.  The  mere  sight  of  suffering, 
independently  of  love,  would  suffice  to  call  up  in  us  vivid 
recollections  and  associations.  The  explanation  may  lie  in  the 
fact  that,  with  all  animals,  sympathy  is  directed  solely  towards 
the  members  of  the  same  community,  and  therefore  towards 
known,  and  more  or  less  beloved  members,  but  not  to  all  the 
individuals  of  the  same  species.  This  £EK$t  is  not  more  sur- 
prising than  that  the  fears  of  many  animals  should  be  directed 
against  special  enemies.  Species  which  are  not  social,  such  as 
lions  and  tigers,  no  doubt  feel  sympathy  for  the  suffering  of 
their  own  young,  but  not  for  that  of  any  other  animal    With 

"  OP  others  in  his  stead,  may  mnkc 
"  up,  by  sympathy  and  good  offices 
"  returned,  for  all  the  sacrifice." 
But  if,  as  appears  to  be  the  case, 
sympathy  is  strictly  an  instinct, 
its  exercise  would  gire  direct  plea- 
sure, in  the  same  manner  as  the 
exercise,  as  before  remarked,  of  al- 
most every  other  instinct. 


^*  See  the  first  and  striking 
chapter  in  Adam  Smith's  'Theory 
of  Moral  Sentiments.'  Also  Mr. 
Bain's  *  Mental  and  Moral  Science,' 
1868,  p.  244,  and  275-282.  Mr. 
Bain  states,  that  ''  sympathy  is,  in- 
"  directly,  a  source  of  pleasure  to 
'*-  the  sympathiser;"  and  he  accounts 
this  through  reciprocity.  He 
arks  that  '*  the  person  benefited, 
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mankind^  selfifihness,  experience,  and  imitation,  probably  add, 
as  Mr.  Bain  has  shewn,  to  the  power  of  sympathy ;  for  we  are 
led  by  the  hope  of  receiving  good  in  retnm  to  perform  acts 
of  sympathetic  kindness  to  others;  and  sympathy  is  much 
strengthened  by  habit.  In  however  complex  a  manner  this 
feeling  may  have  originated,  as  it  is  one  of  high  importance  to 
all  those  animals  which  aid  and  defend  one  another,  it  will  have 
been  increased  through  natural  selection;  for  those  commu- 
nities, which  included  the  greatest  number  of  the  most  sympa- 
thetic members,  would  flourish  best,  and  rear  the  greatest 
number  of  of&pring. 

It  is,  however,  impossible  to  decide  in  many  cases  whether 
certain  social  instincts  have  been  acquired  through  natural 
selection,  or  are  the  indirect  result  of  other  instincts  and 
faculties,  such  as  sympathy,  reason,  experience,  and  a  tendency 
to  imitation ;  or  again,  whether  IJiey  are  simply  the  result  of 
long-continued  habit.  So  remarkable  an  instinct  as  the  placing 
soitinels  to  warn  the  commxmity  of  danger,  can  hardly  have 
been  the  indirect  result  of  any  of  these  faculties ;  it  must,  there- 
fore, have  been  directly  acquired.  On  the  other  hand,  the  habit 
followed  by  the  males  of  some  social  animals  of  defending  the 
communis,  and  of  attacking  their  enemies  or  their  prey  in 
concert,  may  perhaps  have  originated  from  mutual  sympathy ; 
but  courage,  and  in  most  cases  strength,  must  have  been 
previously  acquired,  probably  through  natural  selection. 

Of  the  Tarious  instincts  and  habits,  some  are  much  stronger 
than  others ;  that  is,  some  either  give  more  pleasure  in  their 
performance,  and  more  distress  in  their  prevention,  than  others ; 
or,  which  is  probably  quite  as  important,  they  are,  through 
inheritance,  more  persistently  followed,  without  exciting  any 
special  feeling  of  pleasure  or  pain.  We  are  ourselves  conscious 
that  some  habits  are  much  more  difficult  to  cure  or  change  than 
others.  Hence  a  struggle  may  often  be  observed  in  animals 
between  different  instincts,  or  between  an  instinct  and  some 
habitual  disposition ;  as  when  a  dog  rushes  after  -a  hare,  is 
rebuked,  pauses,  hesitates,  pursues  again,  or  retams  ashamed  to 
his  master ;  or  as  between  the  love  of  a  female  dog  for  her  yoimg 
puppies  and  for  her  master,— for  she  may  bo  seen  to  slink  away 
to  them,  as  if  half  ashamed  of  not  accompanying  her  master. 
But  the  most  curious  instance  known  to  me  of  one  instinct 
getting  the  better  of  another,  is  the  migratory  instinct  conquer- 
ing the  maternal  instinct.  The  former  is  wonderfully  strong;  a 
confined  bird  will  at  the  proper  season  beat  her  breast  against 
the  wires  of  her  cage,  until  it  is  bare  and  bloody.  It  causes 
young  salmon  to  leap  out  of  the  fresh  water,  in  which  they  could 
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continue  to  exists  and  thufl  unintentionally  to  commit  suicide. 
Every  one  knows  how  strong  the  maternal  instinct  is,  leading 
eyen  timid  birds  to  face  great  danger,  though  with  hesitation, 
and  in  opposition  to  the.instinct  of  self-preserration.  Neverthe- 
less, the  migratory  instinct  is  so  powerftil,  that  late  in  the  autumn 
swallows,  house-martins,  and  swifts  frequently  desert  their 
tender  young,  leaving  them  to  perish  miserably  in  their  nests." 

We  can  perceive  that  an  iustinotiTe  impulse,  if  it  be  in  any 
way  more  beneficial  to  a  spedes  than  some  other  or  opposed 
instinct,  would  be  rendered  the  more  potent  of  the  two  through 
natural  selection ;  for  the  individuals  which  had  it  most  strongly 
developed  would  survive  in  larger  numbers.  Whether  this  is  the 
case  with  the  migratory  in  comparison  with  the  maternal  instinct, 
may  be  doubted.  The  great  persistence,  or  steady  action  of  the 
former  at  certain  seasons  of  the  year  during  the  whole  day,  may 
give  it  for  a  time  paramount  force. 

Man  a  social  animaH, — ^Every  one  will  admit  that  man  is  a 
social  being.  We  see  this  in  his  dislike  of  solitude,  and  in  his 
wish  for  society  beyond  that  of  his  own  family.  Solitary  con- 
finement is  one  of  the  severest  punishments  which  can  be 
inflicted.  Some  authors  suppose  that  man  primevally  lived  in 
single  fiunilies ;  but  at  the  present  day,  though  single  families, 
or  only  two  or  three  together,  roam  the  solitudes  of  some  savage 
lands,  they  always,  as  fcur  as  I  can  discover,  hold  Mendly 
relations  with  other  families  inhabiting  the  same  district  Such 
fiunilies  occasionally  meet  in  council,  and  unite  far  their  common 
defence.  It  is  no  argoment  against  savage  man  being  a  social 
animal,  that  the  tribes  iDhabiting  adjacent  districts  are  almost 
always  at  war  with  each  other ;  for  the  social  instincts  never 
extend  to  all  the  individuals  of  the  same  species.  Judging  from 
the  analogy  of  the  migority  of  the  Quadrumana,  it  is  probable 
that  the  early  ape-like  progenitors  of  man  were  likewise  socud ; 
but  this  is  not  of  much  importance  for  us.    Although  man,  aR 

"  This  fact,  the  Rev.  L.  Jenyns  hatched.    Many  birds,  not  yet  old 

states  (see  his  edition  of  'White's  enoagh  for  a  prolonged  flight,  tire 

Nat.   Hist,   of  Selborne/   1853,  p.  likewise  deserted  and  left   behind. 

204)  was  first  recorded  by  the  illus-  See  Blackwall,  *■  Researches  in  Zoo- 

trions  Jenner,  in  <Phil.  Transact.'  logy/ 1834,  pp.  108, 118.    For  some 

1824,  and  has  since  been  confirmed  additional   evidence,  althongh  this 

by  several  observers,  especially  by  is  not  wanted,  see  Leroy,  *  Lettres 

Mr.  BiackwalL    This  fetter  careiul  Phil.'   1802,  p,  217.    l^r  Swifts, 

observer    examined,    Ute    in    the  Gould's  *  Intn»d«etiea  to  the  Btrdls 

autumn,  during  t^o  years,  thirty-  of  Great  Britain,'  1823,  p.  5.    Simi- 

six  iiests;    he  found  that    twelve  lar    cases   have    been   observed  in 

contained  young    dead    birds,   five  Canada    by    Mr.    Adams;    'Pop., 

contained  eggs  ^B  the  poiai  of  being  Science    ftetiew,*   July    1878,    p. 

hatoM,  a»4  %}a^  eggs  pel  »e«rly  2|3. 
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be  now  exists,  has  few  special  instinots,  haying  lost  any  which 
his  early  progenitors  may  haye  possessed,  this  is  no  reason  why 
he  shoold  not  haye  retained  from  an  extremely  remote  period 
some  degree  of  instinctiye  loye  and  sympathy  for  his  fellows. 
We  are  indeed  all  oonsdons  that  we  do  possess  such  sympathetic 
feelings ;  ^  hnt  onr  consciousness  does  not  tell  ns  whether  they 
are  instinctiye,  haying  originated  long  ago  in  the  same  manner 
as  with  the  lower  animals,  or  whether  they  haye  been  acquired 
by  each  of  ns  daring  onr  early  years.  As  man  is  a  social  animal, 
it  is  almost  certain  that  he  would  inherit  a  tendency  to  be 
fidthfiDd  to  his  comrades,  and  obedient  to  the  leader  of  his  tribe ; 
for  these  qualities  are  common  to  most  social  animals.  He  would 
consequently  jwssess  some  capacity  for  self-command.  He 
would  from  an  inherited  tendency  be  willing  to  defend,  in 
concert  with  others,  his  fellow-men ;  and  would  be  ready  to  aid 
them  in  any  way,  which  did  not  toD  greatly  interfere  with  his 
own  welfore  or  his  own  strong  desires. 

The  social  animals  which  stand  at  the  bottom  of  the  scale  are 
guided  almost  exclusiyely,  and  those  which  stand  higher  in  the 
scale  are  largely  guided,  by  special  instincts  in  the  aid  which 
they  giye  to  the  members  of  the  same  community;  but  th^  are 
likewise  in  part  impelled  by  mutual  loye  and  sympathy,  assisted 
apparently  by  some  amount  of  reason.  Although  man,  as  just 
remarked,  has  no  special  instincts  to  teU  him  how  to  aid  his 
fellow-men,  he  still  has  the  impulse,  and  with  his  improyed 
intellectual  faculties  would  naturally  be  much  guided  in  this 
respect  by  reason  and  experience.  Instinctiye  Gfympathy  would 
also  cause  him  to  yalue  highly  the  approbation  of  his  fellows ; 
for,  as  Mr.  Bain  has  dearly  shewn,"*  the  loye  of  praise  and 
the  strong  feeling  of  glory,  and  the  still  stronger  horror  of  scorn 
and  infiimy,  **  aro  due  to  the  workings  of  sympathy."  Conse- 
quently man  would  be  influenced  in  die  highest  degree  by  the 
wishes,  approbation,  and  blame  of  his  fellow-men,  as  expressed 
Xf^f  thdr  gestures  and  language.  Thus  the  social  instinct*;, 
which  must  haye  been  acquired  by  man  in  a  yery  rude  state, 
and  probably  eyen  by  his  early  ape-like  progenitors,  still  giye 
the  impulse  to  some  of  his  best  actions ;  but  his  actions  aro  in  a 
higher  degree  determined  by  the  expressed  wishes  and  judgment 

*'  Home  remarks  (*  An  Enquiry  "  of  the  former  .  .  •  communicates 

OoBoemingthePruicipletofliorala,'  *' a  seeret  joy;   the  appearance  of 

edit,  of  1751,  p.  132),  ''There  seems  "  the  latter  .  .  .  throws  a  melan- 

^  a  necessity  for  confessing  that  the  "  choly  damp  over    the  imagina- 

**  happiness  and  misery  of  others  **  tion." 

**  are  not  spectacles  altogether  in-  '*  '  Mental  and  Moral  Science,* 

M  aifoent  to  uf.  but  thai  the  ylew  1868,  p.  254 
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of  bis  fellow-men,  and  unfortunately  very  often  by  his  own  strong 
selfish  desires.  But  as  love^  sympathy  and  self-K^mmand  become 
strengthened  by  habit,  and  as  the  power  of  reasoning  becomes 
clearer,  so  that  man  can  value  justly  the  judgments  of  his 
feUows,  he  will  feel  himself  impelled,  apart  from  any  transitory 
pleasure  or  pain,  to  certain  lines  of  conduct  He  might  then 
declare— not  that  any  barbarian  or  uncultivated  man  could 
thus  think^I  am  the  supreme  judge  of  my  own  conduct,  and  in 
the  words  of  Eant,  I  will  not  in  my  own  person  violate  the 
dignity  of  humanity. 

Th&  more  enduring  Social  InstiTicts  conqwr  the  less  persistent 
Instincts. — We  have  not,  however,  as  yet  considered  the  main 
point,  on  which,  from  our  present  point  of  view,  the  whole 
question  of  the  moral  sense  turns.  Why  should  a  man  feel  that 
he  ought  to  obey  one  instinctive  desire  rather  than  another  ? 
Why  is  he  bitterly  regretful,  if  he  has  yielded  to  a  strong  sense 
of  self-preservation,  and  has  not  risked  his  life  to  save  that  of  a 
fellow-creature  ?  or  why  does  he  regret  having  stolen  food  from 
hunger? 

It  is  evident  in  the  first  place,  that  with  mankind  the  instinc- 
tive impulses  have  different  degrees  of  strength ;  a  savage  will 
risk  his  own  life  to  save  that  of  a  member  of  the  same  community, 
but  will  be  wholly  indifferent  about  a  stranger :  a  young  and 
timid  mother  urged  by  the  maternal  instinct  will,  without  a 
moment's  hesitation,  run  the  greatest  danger  for  her  own  infant, 
but  not  for  a  mere  fellow-creature.  Nevertheless  many  a 
civilized  man,  or  even  boy,  who  never  before  risked  his  life  for 
another,  but  full  of  courage  and  sympathy,  has  diregarded 
the  instinct  of  self-preservation,  and  plunged  at  once  into  a 
torrent  to  save  a  drowning  man,  though  a  stranger.  In  this  case 
man  is  impelled  by  the  same  instinctive  motive,  which  made  the 
heroic  Uttie  American  monkey,  formerly  described,  save  his 
keeper,  by  attacking  the  great  and  dreaded  baboon.  Such 
actions  as  the  above  appear  to  be  the  simple  result  of  the  greater 
strength  of  the  social  or  maternal  instincts  than  that  of  any 
other  instinct  or  motive;  for  they  are  performed  too  instan- 
taneously for  reflection,  or  for  pleasure  or  pain  to  be  felt  at  the 
time ;  though,  if  prevented  by  any  cause,  distress  or  even  misery 
might  be  felt.  In  a  timid  man,  on  the  other  hand,  the  instinct 
of  self-preservation  might  be  so  strong,  that  he  would  be  unable 
to  force  himself  to  run  any  such  risk,  perhaps  not  even  for  his 
own  child. 

I  am  aware  that  some  persons  maintain  that  actions  performed 
impulsively,  as  in  the  above  cases,  do  not  come  under  the 
^minion  of  the  moral  sense,  and  cannot  be  called  moral.    They 
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confine  this  term  to  actions  done  deliberately,  after  a  yictory 
oyer  opposing  desires,  or  when  prompted  by  some  exalted 
motiye.  But  it  appears  scarcely  possible  to  draw  any  clear  line 
of  distinction  of  this  kind.^  As  fieir  as  exalted  motives  are 
concerned,  many  instances  have  been  recorded  of  sayages, 
destitnte  of  any  feeling  of  general  benevolence  towards  mankind, 
and  not  guided  by  any  reUgions  motive,  who  have  deliberately 
sacrificed  their  lives  as  prisoners,^  rather  than  betray  their 
comrades ;  and  surely  their  conduct  ought  to  be  considered  as 
moraL  As  far  as  deliberation,  and  the  victory  over  opposing 
motives  are  concerned,  animals  may  be  seen  doubting  between 
opposed  instincts,  in  rescuing  their  ofispring  or  comrades 
ftom  danger;  yet  their  actions,  though  done  for  the  good  of 
others,  are  not  called  moral.  Moreover,  anything  performed 
very  often  by  us,  will  at  last  be  done  without  deliberation  or 
hesitation,  and  can  then  hardly  be  distiDguished  from  an 
instinct;  yet  surely  no  one  will  pretend  that  such  an  action 
ceases  to  be  moraL  On  the  contrary,  we  all  feel  that  an  act 
cannot  be  considered  as  perfect,  or  as  performed  in  the  most 
noble  manner,  unless  it  be  done  impulsively,  without  deliberation 
or  effort,  in  the  same  manner  as  by  a  man  in  whom  the  requisite 
qualities  are  innate.  He  who  is  forced  to  overcome  his  fear  or 
want  of  sympathy  before  he  acts,  deserves,  however,  in  one  way 
higher  credit  than  the  man  whose  innate  disposition  leads  him 
to  a  good  act  without  effort  As  we  cannot  distinguish  between 
motives,  we  rank  all  actions  of  a  certain  class  as  moral,  if 
performed  by  a  moral  being.  A  moral  being  is  one  who  is 
capable  of  comparing  his  past  and  future  actions  or  motives,  and 
of  approving  or  disapproving  of  them.  We  have  no  reason  to 
suppose  that  any  of  the  lower  animals  have  this  capacity; 
therefore^  when  a  Newfoundland  dog  drags  a  child  out  of  the 
water,  or  a  monkey  faces  danger  to  rescue  its  comrade,  or  takes 
charge  of  an  orphan  monkey,  we  do  not  call  its  conduct  moral. 
But  in  the  case  of  man,  who  alone  can  with  certainty  be  ranked 
as  a  moral  being,  actions  of  a  certain  class  are  called  moral, 
whether  performed  deliberately,  after  a  struggle  with  opposing 


*'  I  refer  here  to  the  distinction 
Y>etween  what  has  been  called  ma- 
terial and  formal  morality.  I  am 
glad  to  find  that  Prof.  Hnziey  ('Cri- 
tiqnes  and  Addresses/  1873,  p.  287) 
takes  the  same  riew  on  this  subject 
as  I  do.  Mr.  Leslie  Stephen  re- 
marks (*  Essays  on  Freethinking  and 
Plain  Speaking/  1873,  p.  83X  ''  the 
**  metaphysical  distinction  between 


'*  material  and  formal  morality  is 
**  as  irrelevant  as  other  such  dis- 
**  tinctions." 

''  I  have  given  one  such  case, 
namely  of  three  Patagonian  Indians 
who  preferred  being  shot,  one  after 
the  other,  to  betraying  the  pinns  of 
their  companions  in  war  (*  .Foumal 
of  Researches/  1845,  p.  103). 
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motives,  or  impulsiyely  through  mstinot,  or  from  the  effects  of 
Blowly-gained  habit. 

But  to  return  to  our  more  immediate  subject.  Although 
some  instincts  are  more  powerful  than  others,  and  thus  lead  to  cor- 
responding actions,  yet  it  is  untenable,  that  in  man  the  social 
instincts  (including  the  love  of  praise  and  fear  of  blame)  possess 
greater  strength,  or  have,  through  long  habit,  acquired  greater 
strength  than  the  instincts  of  self-preseryation,  hunger,  lust, 
vengeance,  &c.  Why  then  does  man  r^;rot,  even  though  trying 
to  banish  such  regret,  that  he  has  followed  the  one  natural 
impulse  rather  than  the  other ;  and  why  does  he  further  feel 
that  he  ought  to  regret  his  conduct?  Man  in  this  respect  differs 
profoundly  from  the  lower  animals.  Nevertheless  we  can,  I  think, 
see  with  some  degree  of  clearness  the  reason  of  this  difference. 

Man,  from  the  activity  of  his  mental  faculties,  cannot  avoid 
reflection :  past  impressions  and  images  are  incessantly  and 
clearly  passing  through  his  mind.  Now  with  those  animals 
which  live  permanently  in  a  body,  the  social  instincts  are  ever 
present  and  persistent  Such  animals  are  always  ready  to  utter 
the  danger-signal,  to  defend  the  community,  and  to  give  aid  to 
their  fellows  in  accordance  with  their  habits ;  they  feel  at  all 
'  times,  without  the  stimulus  of  any  special  passion  or  desire, 
some  degree  of  love  and  sympathy  for  them ;  they  are  unhappy 
if  long  separated  fton  them,  and  always  happy  to  be  again  in 
their  company.  So  it  is  with  ourselves.  Even  when  we  are 
quite  alone,  how  often  do  we  think  with  pleasure  or  pain  of 
what  others  think  of  us,— of  their  imagined  approbation  or 
disapprobation ;  and  this  all  follows  from  sympathy,  a  funda- 
mental element  of  the  social  instincts.  A  man  who  possessed 
no  trace  of  such  instincts  would  be  an  unnatural  monster.  On 
the  other  hand,  the  desire  to  satisfy  hunger,  or  any  passion  such 
ns  vengeance,  is  in  its  nature  temporaiy,  and  can  for  a  time  be 
fully  satisfied.  Nor  is  it  easy,  perhaps  hardly  possible,  to  call 
up  with  complete  vividness  the  feeling,  for  instance,  of  hunger ; 
nor  indeed,  as  has  often  been  remarked,  of  any  suffering.  The 
instinct  of  self-preservation  is  not  felt  except  in  the  presence  of 
danger;  and  many  a  coward  has  thought  himself  brave  until  ho 
has  met  his  enemy  fiace  to  face.  The  wish  for  another  man's 
property  is  perhaps  as  persistent  a  desire  as  any  that  can  be 
named;  but  even  in  this  case  the  satisfoction  of  actual  pos- 
session is  generally  a  weaker  feeling  than  the  desire :  many  a 
thief,  if  not  a  habitual  one,  after  success  has  wondered  why  he 
stole  some  article.^ 

^^  Enmity  or  hatred  seems  also  perhaps  more  so  than  any  other 
to  he  a  highly  persistent  feeling,     that  can  be  named.    Envy  is  de- 
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A  man  cannot  preyent  past  impressions  often  repassing  through 
his  mind;  he  wiU  thus  be  driven  to  make  a  comparison betrnreen 
the  impressions  of  past  hanger,  vengeance  satisfied,  or  danger 
shunned  at  other  men's  cost,  with  the  ahnost  ever-present 
instinct  of  sympathy,  and  with  his  early  knowledge  of  what 
others  consider  as  praiseworthy  or  blameable.  This  knowledge 
cannot  be  banished  from  his  mind,  and  from  instinctive  sympathy 
is  esteemed  of  great  moment.  He  will  then  feel  as  if  he  had 
been  baulked  in  following  a  present  instinct  or  habit,' and  this 
with  all  animals  causes  dissatisflEUition,  or  even  misery. 

The  above  case  of  the  swallow  affords  an  illustration,  though 
of  a  reversed  nature,  of  a  temporary  though  for  the  time  strongly 
persistent  instinct  conquering  another  instinct,  which  is  usually ' 
dominant  over  all  others.  At  the  proper  season  these  birds 
seem  all  day  long  to  be  impressed  with  the  desire  to  migrate ; 
their  habits  change ;  they  become  restless,  are  noisy,  and  con- 
gregate in  flocks.  Whilst  the  mother-bird  is  feeding,  or  brooding 
over  her  nestlings,  the  maternal  instinct  is  probably  stronger 
than  the  migratory ;  but  the  instinct  which  is  the  more  persis- 
tent gains  the  victory,  and  at  lost,  at  a  moment  when  her  young 
ones  are  not  in  sight,  she  takes  flight  and  deserts  them.  When 
arrived  at  the  end  of  her  long  journey,  and  the  migratory 
instinct  has  ceased  to  act,  what  an  agony  of  remorse  the  bird 
would  feel,  if,  from  being  endowed  with  great  mental  activity, 
she  could  not  prevent  the  image  constantly  passing  through  her 
mind,  of  her  young  ones  perishing  in  the  bleak  north  from  cold 
and  hunger. 


fiBed  as  hatred  of  another  for  some 
ezoellence  or  success;  and  Bacon 
insists  (Essay  iz.),"Of  all  other 
'*  affections  envy  is  the  most  im- 
'*  portune  and  oontinaal."  Dogs  are 
very  apt  to  hate  hoth  strange  men 
and  strange  dogs,  especially  if  they 
lire  near  at  ha»l,  but  do  not  belong 
to  the  same  family,  tribe,  or  clan ; 
this  feeling  woald  thns  seem  to  be 
innate,  and  is  certainly  a  most  per- 
sitdent  one.  It  seems  to  be  the 
complement  and  oonrerse  of  the 
true  sodal  Instinct.  From  what 
we  hear  of  savages,  it  would  appear 
that  something  of  the  same  kind 
holds  good  with  them.  If  this  be 
so,  it  would  be  a  small  step  in 
any  one  to  transfer  such  feelings  to 
any  member  of  the  same  tribe  if  he 


had  done  him  an  injury  and  had 
become  his  enemy.  Nor  is  it  pro- 
bable that  the  primitive  conscience 
would  reproach  a  man  for  injuring 
his  enemy:  rather  it  would  re- 
proach him,  if  he  had  not  revenged 
himself.  To  do  good  in  return  for 
evil,  to  love  your  enemy,  is  a  height 
of  morality  to  which  it  may  be 
doubted  whether  the  social  instincts 
would,  by  themselves,  have  ever  led 
us.  It  is  necessary  that  these  in- 
stincts, together  with  sympathy, 
should  have  been  highly  cultivatett 
and  extended  by  the  aid  of  reason, 
instruction,  and  the  love  or  fear  of 
God,  before  any  sach  golden  rule 
would  ever  be  thought  of  and 
obeyed. 
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At  the  moment  of  action,  man  will  no  doubt  be  apt  to  follow 
the  stronger  impulse;  and  though  this  may  occasionally 
prompt  him  to  the  noblest  deeds,  it  will  more  commonly  lead 
him  to  gratify  his  own  desires  at  the  expense  of  other  men. 
But  after  their  gratification,  when  past  and  weaker  impressions 
are  judged  by  the  eveivenduring  social  instinct,  and  by  his  deep 
regard  for  the  good  opinion  of  his  fellows,  retribution  will  surely 
come.  He  will  then  feci  remorse,  repentance,  regret,  or  shame ; 
this  latter  feeling,  however,  relates  almost  exclusiyely  to  the 
judgment  of  others.  He  will  consequently  resolve  more  or  less 
firmly  to  act  differently  for  the  future ;  and  this  is  conscience ;  for 
conscience  looks  backwards,  and  serves  as  a  guide  for  the  future. 

The  nature  and  strength  of  the  feelings  which  we  call  regret, 
shame,  repentance  or  remorse,  depend  apparently  not  only  on 
the  strength  of  the  violated  instinct,  but  partly  on  the  strength 
of  the  temptation,  and  often  still  more  on  the  judgment  of 
our  fellows.  How  far  each  man  values  the  appreciation  of 
others,  depends  on  the  strength  of  his  innate  or  acquired 
feeling  of  sympathy;  and  on  his  own  capacity  for  reasoning  out 
the  remote  consequences  of  his  acts.  Another  element  is  most 
important,  although  not  necessary,  the  reverence  or  fear  of  the 
Gods,  or  Spirits  believed  in  by  each  man :  and  this  applies 
especially  in  cases  of  remorse.  Several  critics  have  objected 
that  though  some  slight  regret  or  repentance  may  be  explained 
l)y  the  view  advocated  in  this  chapter,  it  is  impossible  thus  to 
account  for  the  soul-shaking  feeling  of  remorse.  But  I  can  see 
little  force  in  this  objection.  My  critics  do  not  defiine  what 
they  mean  by  remorse,  and  I  can  find  no  definition  implying 
more  than  an  overwhelming  sense  of  repentance.  Bemorse 
seems  to  bear  the  same  relation  to  repentance,  as  rage  does  to 
anger,  or  agony  to  ]min.  It  is  far  from  strange  that  an  instinct 
80  strong  and  so  generally  admired,  as  maternal  love,  should,  if 
disobeyed,  lead  to  the  deepest  misery,  as  soon  as  the  impression 
of  the  past  cause  of  disobedience  is  weakened.  Even  when  an 
action  is  opposed  to  no  special  instinct,  merely  to  know  that  our 
friends  and  equals  despise  us  for  it  is  enough  to  cause  great 
misery.  Who  can  doubt  that  the  refusal  to  fight  a  duel  through 
fear  has  caused  many  men  an  agony  of  shame  ?  Many  a  Hindoo, 
it  is  said,  has  been  stirred  to  the  bottom  of  his  soul  by  having 
partaken  of  unclean  food.  Here  is  another  case  of  what  must,  I 
think,  be  called  remorse.  Dr.  Landor  acted  as  a  magistrate  in 
West  Australia,  and  relates,^  that  a  native  on  his  farm,  after 
losing  one  of  his  wives  from  disease,  came  and  said  that ''  he  was 

-'  '  Insanity  in  ReUtion  to  Law;'  Ontario,  United  States,  1871,  p.  14. 
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"  going  to  a  distant  tribe  to  spear  a  woman,  to  satisfy  Lis  sense 
'*  of  duty  to  his  wife.  I  told  him  that  if  he  did  so,  I  would 
"  s^d  him  to  prison  for  life.  He  remained  about  the  farm  for 
"  some  months,  but  got  exceedingly  thin,  and  complained  that 
"  he  could  not  rest  or  eat,  that  his  wife's  spirit  was  haunting 
"  him,  because  he  had  not  taken  a  life  for  hers.  I  was  in- 
"  exorable,  and  assured  him  that  nothing  should  save  him  if  ho 
*'  did."  Nevertheless  the  man  disappeared  for  more  than  a  year, 
and  then  returned  in  high  condition ;  and  his  other  wife  told 
Dr.  Landor  that  her  husband  had  taken  the  life  of  a  woman 
belonging  to  a  distant  tribe;  but  it  was  impossible  to  obtain 
legal  evidence  of  the  act.  The  breach  of  a  rule  held  sacred  by 
the  tribe,  will  thus,  as  it  seems,  give  rise  to  the  deepest  feelings, 
—and  this  quite  apart  from  the  social  instincts,  excepting  in  so 
&r  as  the  rule  is  grounded  on  the  judgment  of  the  community. 
How  so  many  strange  superstitions  have  arisen  throughout  the 
world  we  know  not ;  nor  can  we  tell  how  some  real  and  great 
crimes,  such  as  incest,  have  come  to  be  held  in  an  abhorrence 
(which  is  not  however  quite  xmiversal)  by  the  lowest  savages.  It 
is  even  doubtful  whether  in  some  tribes  incest  would  be  looked  on 
with  greater  horror,  than  would  the  marriage  of  a  man  with  a 
woman  bearing  the  same  name,  though  not  a  relation.  '*  To 
'^  violate  this  law  is  a  crime  which  the  Australians  hold  in  the 
"  greatest  abhorrence,  in  this  agreeing  exactly  with  certain 
"  tribes  of  North  America.  When  the  question  is  put  in  either 
"  district,  is  it  worse  to  kill  a  girl  of  a  foreign  tribe,  or  to  marry 
"  a  girl  of  one's  own,  an  answer  just  opposite  to  ours  woidd  bo 
given  without  hesitation."**  We  may,  therefore,  reject  the 
belief,  lately  insisted  on  by  some  writers,  that  the  abhorrence  of 
incest  is  due  to  our  possessing  a  special  God -implanted  con- 
science. On  the  whole  it  is  intelligible,  that  a  man  urged  by 
so  powerful  a  sentiment  as  remorse,  though  arising  as  above 
explained,  should  be  led  to  act  in  a  manner,  which  he  has  been 
taught  to  believe  serves  as  an  expiation,  such  as  delivering 
himself  up  to  justice. 

Man  prompted  by  his  conscience,  will  through  long  habit 
acquire  such  i)erfect  self-command,  that  his  desires  and  passions 
will  at  last  yield  instantly  and  without  a  struggle  to  his  social 
sympathies  and  instincts,  including  his'feeling  for  the  judgment  of 
his  fellows.  The  still  hungry,  or  the  still  revengefal  man  will  not 
think  of  stealing  food,  or  of  wreaking  his  vengeance.  It  is  possible, 
or  as  we  ahali  hereafter  see,  even  probable,  that  the  habit  of  self- 
command  may,  like  other  habits,  be  inherited.  Thus  at  last  man 

«•  E.  B.  Tylor  in  *  Contemporary  Review,'  April,  1873,  p.  707. 
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comes  to  feel,  through  aoquired  and  perhai)B  inherited  hftbit,  that 
it  is  best  for  him  to  obey  his  more  persistent  impulses.  The 
imperious  word  img\t  seems  merely  to  imply  the  consciousness  of 
the  existence  of  a  rule  of  conduct,  however  it  may  have 
originated.  Formerly  it  must  have  been  often  Ychemently 
urged  that  an  insulted  gentleman  ought  to  fight  a  duel.  We 
even  say  that  a  pointer  tMght  to  point,  and  a  retriever  to 
retrieve  game.  If  they  fail  to  do  so,  they  feil  in  their  duty 
and  act  wrongly. 

If  any  desire  or  instinct  leading  to  an  action  opposed  to  the 
good  of  others  still  appears,  when  recalled  to  mind,  as  strong 
as,  or  stronger  than,  the  social  instinct,  a  man  will  feel  no  keen 
regret  at  having  followed  it ;  but  lie  will  be  conscious  that  if  his 
conduct  were  known  to  his  fellows,  it  would  meet  with  their 
disapprobation ;  and  few  are  so  destitute  of  sympathy  as  not  to 
feel  discomfort  when  this  is  realised.  If  he  has  no  such 
sympathy,  and  if  his  desires  leading  to  bad  actions  are  at  the 
time  strong,  and  when  recalled  are  not  over-mastered  by  the 
persistent  social  instincts,  and  the  judgment  of  others,  then  he 
is  essentially  a  bad  man;^  and  the  sole  restraining  motive  left 
is  the  fear  of  punishment,  and  the  conviction  that  in  the  long 
run  it  would  be  best  for  his  own  selfish  interests  to  regard  the 
good  of  others  rather  than  his  own. 

It  is  obvious  that  every  one  may  with  an  easy  conscience 
gratify  his  own  desires,  if  they  do  not  interfere  with  his  social 
instincts,  that  is  with  the  good  of  others ;  but  in  order  to  be  qtdte 
free  from  self-reproach,  or  at  least  of  anxiety,  it  is  almost  neoee- 
sary  for  him  to  avoid  the  disapprobation,  whether  reasonable  or 
not,  of  his  fellow-men.  Nor  must  he  break  through  the  fixed 
habits  of  his  life,  especially  if  these  are  supported  by  reason ; 
for  if  he  does,  he  will  assuredly  feel  dissatisfaction.  He  must 
likewise  avoid  the  reprobation  of  the  one  Cknl  or  gods  in  whom, 
according  to  his  knowledge  or  superstition,  he  may  believe;  but 
in  this  case  the  additional  fear  of  divine  punishment  often 
'  supervenes. 

I  The  atficUy  Social  Virtues  at  first  alone  regarded. — The  above 

view  of  the  origin  and  nature  of  the  moral  sense,  which  tells  us 
what  we  ought  to  do,  and  of  the  conscience  which  reproves  vs  if 
we  disobey  it,  accords  well  with  what  we  see  of  the  early  and 
undeveloped  condition  of  this  faculty  in  mankind.  The  virtuas 
which  must  be  practised,  at  least  generally,  by  rude  men,  so 

**  Dr.   Prosper    Despine,   in    his     many  curioas  cases   of  the   worst 
'  Psychologie  Natarelle/  1868  (torn,      criminals,  who  apparently  have  been 
p.  243 ;   torn.  ii.  p.  169)  gives     entirely  destitute  of  conscience. 
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that  they  may  associate  in  a  body,  are  those  which  are  still 
recognised  as  the  most  important  But  they  are  practised 
almost  exclusively  in  relation  to  the  men  of  the  same  tribe ;  and 
their  opposites  are  not  regarded  as  crimes  in  relation  to  the  men 
of  other  tribes.  No  tribe  could  hold  together  if  murder, 
robbery,  treachery,  &c.,  were  common;  consequently  such 
Climes  within  the  limits  of  the  same  tribe  "are  branded  with 
*'eYerlasting  infamy;"^  but  excite  no  such  sentiment  beyond 
these  limits.  A  North-American  Indian  is  well  pleased  with 
himself,  and  is  honoured  by  others,  when  he  scalps  a  man  of 
another  tribe ;  and  a  I^k  cuts  off  the  head  of  an  imoffending 
person,  and  dries  it  as  a  trophy.  The  murder  of  infants  has 
prevailed  on  the  largest  scale  throughout  the  world,®  and  has 
met  with  no  reproach ;  but  infiftiiticide,  especially  of  females,  has 
been  thought  to  be  good  for  the  tribe,  or  at  least  not  injurious. 
Suicide  during  former  times  was  not  generally  considered  as  a 
crime,'^  but  rather,  from  the  courage  displayed,  as  an  honourable 
act ;  and  it  is  still  practised  by  some  semi-civilised  and  savage 
nations  without  reproach,  for  it  does  not  obviously  concern 
others  of  the  tribe.  It  has  been  recorded  that  an  Indian  Thug 
conscientiously  regretted  that  he  had  not  robbed  and  strangled 
as  many  travellers  as  did  his  father  before  him.  In  a  rude  state 
of  civilisation  the  robbery  of  strangers  is,  indeed,  generally 
considered  as  honourable. 

Slavery,  although  in  some  ways  beneficial  during  ancient 
times,**  is  a  great  crime ;  yet  it  was  not  so  regarded  until  quite 
recently,  even  by  the  most  civilized  nations.  And  this  was 
especially  the  case,  because  the  slaves  belonged  in  general  to  a 
race  different  firom  that  of  their  masters.  As  barbarians  do  not 
regaid  the  opinion  of  their  women,  wives  are  commonly  treated 
like  slaves.  Most  savages  are  utterly  indifferent  to  the  sufferings 
of  strangers,  or  even  delight  in  witnessing  them.    It  is  well 

**  See   an  able    article    in    the  of  £iiropean  Morals,'  rol.  i.  1869, 

« North   British   Review/  1867,   p.  p.  223.     With  respect   to  savages, 

395.     See  also  Mr.  W.  Bagebors  Mr.   Winwood  Beade    informs   me 

articles  on  the  Importance  of  Obe-  that  the  negroes  of  West  Africa 

dience  and  Coherence  to  Primitive  often  commit  saicide.     It  is  well 

Man,  in  the  '  Fortnightly  Review,'  known  how  common  it  was  amongst 

1867,  p.  529,  and  1868,  p.  457,  &c.  the  miserable  aborigines  of  South 

"  The   Adlest    aooonnt  which   I  America,  after  the  Spanish  conquest, 

have  met  with  is  by  Dr.  Gerhind,  in  For  New  Zealand,  see  the  voyage  of 

his    '  Ueber    dan    Anssterben    der  the  "  Novara,'*  and  for  the  Aleutian 

Natnrvolker,'   1868 ;    but    I   shall  blands,  Muller,  as  quoted  by  Hou- 

have  to  recnr  to  the   subject   of  zeau,  '  Les  Facult«s  Mentales,'  &c, 

iofiuitictde  in  a  future  chapter.  tom.  ii.  p.  136. 

*•  See  the  very  interesting  discus-         •*  See  Mr.  Bagehot,  *  Physics  and 

sion  on  Saicide  in  Lecky's  « History  Politics,'  1872,  p.  72. 
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known  that  the  women  and  children  of  the  North-American 
Indians  aided  in  torturing  their  enemies.  Some  savages  take  a 
horrid  pleasure  in  cruelty  to  animals,*"  and  humanity  is  an 
unknown  virtue.  Nevertheless,  besides  the  family  affections, 
kindness  is  common,  especially  during  sickness,  between  the 
members  of  the  same  tribe,  and  is  sometimes  extended  beyond 
these  limits.  Mungo  Park's  touching  account  of  the  kindness  of 
the  negro  women  of  the  interior  to  him  is  well  known.  Many 
instances  could  be  given  of  the  noble  fidelity  of  save^es  towards 
each  other,  but  not  to  strangers ;  common  experience  justifies 
the  maxim  of  the  Spaniard,  "Never,  never  trust  an  Indian." 
There  cannot  be  fidelity  without  truth ;  and  this  fundamental 
virtue  is  not  rare  between  the  members  of  the  same  tribe :  thus 
Mungo  Park  heard  the  negro  women  teaching  their  young 
children  to  love  the  truth.  This,  again,  is  one  of  the  virtues 
which  becomes  so  deeply  rooted  in  the  mind,  that  it  is  sometimes 
practised  by  savages,  even  at  a  high  cost,  towards  strangers ;  but 
to  lie  to  your  enemy  has  rarely  been  thought  a  sin,  as  the  history 
of  modem  diplomacy  too  plainly  shews.  As  soon  as  a  tribe  has 
a  recognised  leader,  disobedience  becomes  a  crime,  and  even 
abject  submission  is  looked  at  as  a  sacred  virtue. 

As  during  rude  times  no  man  can  be  useful  or  fedthful  to  his 
tribe  without  courage,  this  quality  has  universally  been  placed 
in  the  highest  rank;  and  although  in  civilised  countries  a 
good  yet  timid  man  may  be  &t  more  useful  to  the  community 
than  a  brave  one,  we  cannot  help  instinctively  honouring  the 
latter  above  a  coward,  however  benevolent.  Prudence,  on  the 
other  hand,  which  does  not  concern  the  welfare  of  others,  though 
a  very  useful  virtue,  has  never  been  highly  esteemed.  As  no 
man  can  practise  the  virtues  necessary  for  the  welfare  of  his 
tribe  without  self-sacrifice,  self-command,  and  the  power  of 
endurance,  these  qualities  have  been  at  all  times  highly  and 
most  justly  valued.  The  American  savage  voluntarily  submits 
to  the  most  horrid  tortures  without  a  groan,  to  prove  and 
strengthen  his  fortitude  and  courage;  and  we  cannot  help 
admiring  him,  or  even  an  Indian  Faldr,  who,  from  a  fooli^ 
religious  motive,  swings  suspended  by  a  hook  buried  in  his 
fiesh. 

The  other  so  called  self-regarding  virtues,  which  do  not 
obviously,  though  they  may  really,  affect  the  welfare  of  the  tribe, 
have  never  been  esteemed  by  savages,  though  now  highly 
appreciated  by  civilised  nations.    The  greatest  intemperance 

*>  See,  for  instance,  Mr.  Hamilton's  account  of  the  Kaffirs,  <  Anthro- 
pological Review,*  1870,  p.  xv. 
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is  no  Tepioach  with  sayages.  Utter  licentiousness,  and  nn- 
natural  crimes,  prevail  to  an  astounding  extent."*  As  soon, 
howeyer,  as  marriage,  whether  polygamous,  or  monogamous, 
becomes  common,  jealousy  will  lead  to  the  inculcation  of  female 
yirtue;  and  this,  being  honoured,  will  tend  to  spread  to  the 
unmarried  females.  How  slowly  it  spreads  to  the  male  sex, 
we  see  at  the  present  day.  Chastity  eminently  requires  self- 
command;  therefore  it  has  been  honoured  from  a  very  early 
period  in  the  moral  history  of  civilised  man.  As  a  consequence 
of  this,  the  senseless  practice  of  .celibacy  has  been  ranked  from  a 
remote  period  as  a  virtue."  The  hatred  of  indecency,  which 
appears  to  us  so  natural  as  to  be  thought  innate,  and  which  is 
so  valuable  an  aid  to  chastity,  is  a  modem  virtue,  appertaining 
exclusively,  as  Sir  G.  Staunton  remarks,*®  to  civilised  life.  This 
is  shewn  by  the  ancient  reb'gious  rites  of  various  nations,  by  the 
drawings  on  the  walls  of  Pompeii,  and  by  the  practices  of  many 
savages. 

We  have  now  seen  that  actions  are  regarded  by  savages,  and 
were  probably  so  regarded  by  primeval  man,  as  good  or  bad, 
solely  as  they  obviously  affect  the  welfare  of  the  tribe,— not  that 
of  the  species,  nor  that  of  an  individual  member  of  the  tribe.  > 
This  conclusion  agrees  well  with  the  belief  that  the  so-called 
moral  sense  is  aboriginally  derived  from  the  social  instincts,  for 
both  relate  at  first  exclusively  to  the  community.  The  chief 
caoses  of  the  low  morality  of  savages,  as  judged  by  our 
standard,  are,  firstly,  the  confinement  of  sympathy  to  the  same 
tribe.  Secondly,  powers  of  reasoning  insufficient  to  recognise 
the  bearing  of  many  virtues,  especially  of  the  self-regarding 
virtues,  on  the  general  welfare  of  the  tribe.  Savages,  for 
instance,  fail  to  trace  the  multiplied  evils  consequent  on  a 
want  of  temperance,  chastity,  &c.  And,  thirdly,  weak  power 
of  self-command ;  for  this  power  has  not  been  strengthened 
through  long-continued,  perhaps  inherited,  habit,  instruction  and 
religion. 

I  have  entered  into  the  above  details  on  the  immorality  of 
savages,^  because  some  authors  have  recently  taken  a  high  view 
of  their  moral  nature,  or  have  attributed  most  of  their  crimes  to 
mistaken  benevolence.'*^     These  authors  appear  to  rest  their 

"      Mr.     M'l^nnan     has    given  '*  *  Embassy  to  China,'  rol.  ii.  p. 

(*PrimitiTe     Marriage,*     1865,    p.  348. 

176)  a  good  collection  of  facts  on  **  See   on    this   snbject   copious 

this  head.  evidence  in  Chap.  rii.  of  Sir  J.  Lub- 

^  Lecky,  *  History  of  European  bock,  *  Origin  of  Civilisation,' 1870. 

Momls,' vol.  i.  1869,  p.  109.  *•    For    instance    Lecky,    «Hist. 

European  Morals,'  vol.  i.  p.  124. 
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Gonolusion  on  sayages  possessing  those  virtues  which  are  ser^ 
Yiceable,  or  even  necessary^  for  the  existence  of  the  fEunily  and  of 
the  tribe,— qualities  which  they  undoubtedly  do  possess,  and  often 
in  a  high  degree. 

Condtxding  Bemarks. — ^It  was  assumed  formerly  by  philosophers 
of  the  deriyative*^  school  of  morals  that  the  foundation  of  morality 
lay  in  a  form  of  Selfishness;  but  more  recently  the  ''Greatest 
"  happiness  principle  "  has  been  brought  prominently  forward. 
It  is,  however,  more  correct  to  speak  of  the  latter  principle  as 
tho  standard,  and  not  as  the  motive  of  conduct   Nevertheless,  all 
the  authors  whose  works  I  have  consulted,  with  a  few  excep- 
tions,^ write  as  if  there  must  be  a  distinct 'motive  for  every 
action,  and  that  this  must  be  associated  with  some  pleasure  or 
displeasure.    But  man  Beema  often  to  act  impulsively,  that  is 
from  instinct  or  long  habit,  without  any  consciousness  of  pleasure, 
in  the  same  manner  as  does  probably  a  bee  or  ant,  when  it 
blindly  follows  its  instincts.    Under  circumstances  of  extreme 
peril,  as  during  a  fire,  when  a  man  endeavours  to  save  a  fellow- 
creature  without  a  moment's  hesitation,  he  can  hardly  feel 
pleasure ;  and  still  less  has  he  time  to  reflect  on  the  disRatisfaction 
which  he  might  subsequently  experience  if  he  did  not  make  the 
attempt.    Should  he  afterwards  reflect  over  his  own  conduct,  he 
would  feel  that  there  lies  within  him  an  impulsive  power  widely 
different  from  a  search  after  pleasure  or  happiness;  and  this 
seems  to  be  the  deeply  planted  social  instinct. 

In  the  case  of  the  lower  animals  it  seems  much  more  appro- 
priate to  speak  of  their  social  instincts,  as  having  been  developed 

*^  This  term  is  nsed  in  an  able  **  ness  extra-regarding  impulse,  di- 

article  in  the  'Westminster  Reyiew,'  '*  rected  towards  something  that  is 

Oct.  1869,  p.  498.  For  the  **  Greatest  *^  not  pleasure ;  that  in  many  cases 

"  happiness  principlcj^^see  J.  S.  Mill,  "  the  impulse  is  so  far  incompatible 

*  Utilitarianism,'  p.  17.  **  with  the  self-regarding  that  the 

**    Mill    recognises  (*  System  of  *'  two  do  not  easily  co-ezist  in  the 

Logic,'  Tol.  ii.,  p.  422)  in  the  clearest  **  same  moment  of  consciousness." 

manner,  that  actions  may  be  per-  A  dim  feeling  that  our  impulses  do 

formed  through  habit  without  the  not  by  any  means  always  arise  from 

anticipation  of  pleasure.     Mr.   H.  any  contemporaneous  or  anticipated 

Sidgwick   also,    in    his    Essay    on  pleasure,  has,  1  cannot  but  think. 

Pleasure    and    Desire   ('  The    Con-  been  one  chief  cause  of  the  accept- 

temporary  Review,'  April  1872,  p.  ance    of  the    intuitive    theory   of 

671),  remarks:    "To    sum   up,  in  morality,  and  of  the  rejection  of  the 

"  contravention  of  the  doctrine  that  utilitarian  or  **  Qreatest  happiness  " 

<<  our  conscious  active  impulses  are  theory.    With  respect  to  the  latter 

*^  always  directed  towards  the  pro-  theory,  the  standard  and  the  motive 

"  duction  of  agreeable  sensations  in  of  conduct  have  no  doubt  often  been 

^  ourselves,  I  would  maintain  that  confused,  but   they  are  really  in 

"  we  find  everywhere  in  conscious-  some  degree  blended. 
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for  the  general  good  rather  than  for  the  general  happiness  of  the 
species.  The  term,  general  good,  may  be  defined  as  the  rearing 
of  the  greatest  number  of  individuals  in  full  vigour  and  health, 
with  all  their  faculties  perfect,  under  the  conditions  to  which 
they  are  subjected.  As  the  social  instincts  both  of  man  and  the 
low^r  animals  have  no  doubt  been  developed  by  nearly  the  same 
steps,  it  would  be  advisable,  if  found  practicable,  to  use  the 
same  definition  in  both  cases,  and  to  take  as  the  standard  of 
morality,  the  general  good  or  welfare  of  the  community,  rather 
than  the  general  happiness ;  but  this  definition  would  perhaps 
require  some  limitation  on  account  of  political  ethics. 

When  a  man  risks  his  life  to  save  that  of  a  fellow-creature,  it 
seems  also  more  correct  to  say  that  he  acts  for  the  general  good, 
rather  than  for  the  general  happiness  of  mankind.  No  doubt 
the  welfar&and  the  happiness  of  the  individual  usually  coincide ; 
and  a  contented,  happy  tribe  will  flourish  better  than  one  that 
is  discontented  and  unhappy.  We  have  seen  that  even  at  an 
early  period  in  the  history  of  man,  the  expressed  wishes  of  the 
oonununity  will  have  naturally  influenced  to  a  large  extent  .the 
conduct  of  each  member;  and  as  all  wish  for  happiness,  the 
"greatest  happiness  principle"  will  have  become  a  most  im- 
portant secondary  guide  and  object;  the  social  instinct,  however, 
together  with  sympathy  (which  leads  to  our  regarding  the 
approbation  and  disapprobation  of  others),  having  served  as  the 
primary  impulse  and  guide.  Thus  the  reproach  is  removed  of 
laying  the  foundation  of  the  noblest  part  of  our  nature  in  the 
base  principle  of  selfishness;  imless,  indeed,  the  satisfaction 
which  every  animal  feels,  when  it  follows  its  proper  instincts, 
and  the  dissatisfoction  felt  when  prevented,  be  called  selfish. 

The  wishes  and  opinions  of  the  members  of  the  same  community, 
expressed  at  first  orally,  but  later  by  writing  also,  either  form 
the  sole  guides  of  our  conduct,  or  greatly  reinforce  the  social 
instincts ;  such  opinions,  however,  have  sometimes  a  tendency 
directly  opposed  to  these  instincts.  This  latter  fact  is  well 
exemplified  by  the  Law  of  Honour,  that  is,  the  law  of  the  opinion 
of  our  equals,  and  not  of  all  our  countrymen.  The  breach  of 
this  law,  even  when  the  breach  is  known  to  be  strictly  accordant 
with  true  morality,  has  caused  many  a  man  more  agony  than  a 
resX  crime.  We  recognise  the  some  influence  in  the  burning 
sense  of  shame  which  most  of  us  have  felt,  even  after  the  interval 
of  years,  when  calling  to  mind  some  accidental  breach  of  a 
trifling,  though  fixed,  rule  of  etiquette.  The  judgment  of  the 
community  will  generally  be  guided  by  some  rude  experience  of 
what  is  best  in  the  long  run  for  all  the  members ;  but  this  judg- 
ment will  not  rarely  err  from  ignorance  and  weak  powers  of 
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reasoning.  Hence  the  strangest  cnstoms  and  superstitions,  in 
complete  opposition  to  the  true  welfare  and  happiness  of  man- 
kind, haye  become  all-powerful  throughout  the  world.  We  see 
this  in  the  horror  felt  by  a  Hindoo  who  breaks  his  caste,  and 
in  many  other  such  cases.  It  would  be  difficult  to  distinguish 
between  the  remorse  felt  by  a  Hindoo  who  has  yielded  to  the 
temptation  of  eating  unclean  food,  from  that  felt  after  committing 
a  theft;  but  the  former  would  probably  be  the  more  severe. 

How  so  many  absurd  rules  of  conduct,  as  well  as  so  many 
absurd  religious  beliefis,  have  originated,  we  do  not  know ;  nor 
how  it  is  that  they  have  become,  in  all  quarters  of  the  world,  so 
deeply  impressed  on  the  mind  of  men;  but  it  is  worthy  of 
remark  that  a  belief  constantly  inculcated  during  the  early  years 
of  life,  whilst  the  brain  is  impressible,  appears  to  acquire  almost 
the  nature  of  an  instinct ;  and  the  very  essence  of  an  instinct  is 
that  it  is  followed  indei)endently  of  reason.  Neither  can  we  say 
why  certain  admirable  virtues,  such  as  the  love  oC  truth,  are 
much  more  highly  appreciated  by  some  savage  tribes  than  by 
others;^  nor,  again,  why  similar  differences  prevail  even  amongst 
highly  civilised  nations.  Knowing  how  firmly  fixed  many 
strange  customs  and  superstitions  have  become,  we  need  feel  no 
surprise  that  the  self-regarding  virtues,  supported  as  they  are  by 
reason,  should  now  appear  to  us  so  natural  as  to  be  thought 
innate,  although  they  were  not  valued  by  man  in  his  early 
oondiiion. 

Notwithstanding  many  sources  of  doubt,  man  can  generally 
and  readily  distinguish  between  the  higher  and  lower  moral 
rules.  The  higher  are  foimded  on  the  social  instincts,  and  relate 
to  the  welfiure  of  others.  They  are  supported  by  the  approbation 
of  our  fellow-men  and  by  reason.  The  lower  rules,  though  some 
of  them  when  implying  self-sacrifice  hardly  deserve  to  be  called 
lower,  relate  chiefly  to  self,  and  arise  from  public  opinion,  ma- 
tured by  experience  and  cultivation ;  for  they  are  not  practised 
by  rude  tribes. 

As  man  advances  in  civilisation,  and  small  tribes  are  united 
into  larger  communities,  the  simplest  reason  would  tell  each 
individual  that  he  ought  to  extend  his  social  instincts  and 
jBympathies  to  all  the  members  of  the  same  nation,  though 
personally  unknown  to  him.  This  point  being  once  reached, 
there  is  only  an  artificial  barrier  to  prevent  his  sympathies 
extending  to  the  men  of  all  nations  and  races.  If,  indeed,  such 
men  are  separated  from  him  by  great  differences  in  appearance 

**  Good  instances  are  giren  by     in  his 'Contribations  to  the  Theory 
Mr.  Wallace  in  » Scientific  Opinion,'     of  Natural  Selection,*  1870,  p.  353. 
Sept.   15,   1869 ;    and   more  fully 
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or  habits,  experience  unfortunately  shews  us  how  long  it  is^ 
before  we  look  at  them  as  our  fellow-ereatures.  Sympathy 
beyond  the  confines  of  man,  that  is,  humanity  to  the  lower 
animals,  seems  to  be  one  of  the  latest  moral  acquisitions.  It  is 
apparently  unfelt  by  saTages,  except  towards  their  pets.  How 
little  the  old  Bomans  knew  of  it  is  shewn  by  their  abhorrent 
gladiatorial  exhibitions.  The  very  idea  of  humanity,  as  far  as  I 
could  observe,  was  new  to  most  of  the  Grauchos  of  the  Pampas. 
This  virtue,  one  of  the  noblest  with  which  man  is  endowed, 
seems  to  arise  incidentally  from  our  sympathies  becoming  more 
tender  and  more  widely  difFiised,  until  they  are  extended  to  all 
sentient  beings.  As  soon  as  this  virtue  is  honoured  and  practised 
by  some  few  men,  it  spreads  through  instruction  and  example 
to  the  young,  and  eventually  becomes  incorporated  in  public 
opinion. 

The  highest  possible  stage  in  moral  culture  is  when  we  re- 
cognise  that  we  ought  to  control  our, thoughts,  and  "not  even  in 
inmost  thought  to  think  again  the  sins  that  made  the  past  m 
pleasant  to  us."^    Whatever  makes  any  bad  action  fiuniliar  to 
the  mind,  renders  its  i)erformance  by  so  much  the  easier.    As 
Marcus  Aurelius  long  ago  said,  "Such  as  are  thy  habitual 
thoughts,  such  also  will  be  the  character  of  thy  mind ;  for  the 
soul  is  dyed  by  the  thoughts."** 
Our  great  philosopher,  Herbert  Speuoer,  has  recently  explained 
his  views  on  the  moral  sense.    He  says,^*  "  I  believe  that  the 
experiences  of  utility  organised  and  consolidated  through  all 
past  generations  of  the  human  race,  have  been  producing 
corresponding  modifications,  which,  by  continued  transmission 
"  and  accumulation,  have  become  in  us  certain  faculties  of 
moral  intuition—certain  emotions  responding  to  right  and 
wrong  conduct,  which  have  no  apparent  basis  in  the  individual 
experiences  of  utility."     There  is  not  the   least   inherent 
improbability,  as  it  seems  to  me,  in  virtuous  tendencies  being 
more  or  less  strongly  inherited ;  for,  not  to  mention  the  various 
dispositions  and  habits  transmitted  by  many  of  our^domestic 
animals. to  their  ofifepring,  I  have  heard  of  authentic  cases  in 
which  a  desire  to  steal  and  a  tendency  to  lie  appeared  to  run 
in  families  of  the  upper  ranks;  and  as  stealing  is  a  rare  crime  in 
the  wealthy  classes,  we  can  haxdly  account  by  accidental  coinci- 
dence for  the  tendem^  occurring  in  two  or  three  members  of 

**  Tennyson,  *  Idylls  of  the  King,*  Aurelius  was  born  a.d.  121. 

p.  244.  *'  Letter  to  Mr.  Mill  in  Bain's 

**  'The  Thoughts  of  the  Emperor  *  Mental  and  Moral  Science,*  1868, 

H.  Aurelius  Antoninus,'  £ng.  trans-  p.  722. 
Ut.,  2Dd  edit.,  1869,  p.  1 12.    Marcus 
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the  same  family.  If  bad  tendenciefi  are  transmitted,  it  is  pro- 
bable that  good  ones  are  likewise  transmitted.  That  the  state 
of  the  body  by  affecting  the  brain,  has  great  influence  on  the 
moral  tendencies  is  known  to  most  of  those  who  have  suffered 
from  chronic  derangements  of  the  digestion  or  lirer.  The  same 
fact  is  likewise  shewn  by  the  "  perversion  or  destruction  of  the 
"  moral  sense  being  often  one  of  the  earliest  symptoms  of  mental 
*'  derangement;"^^  and  insanity  is  notoriously  often  inherited. 
Except  through  the  principle  of  the  transmission  of  moral  ten- 
dencies, we  cannot  understand  the  differences  beliered  to  exist  in 
this  respect  between  the  various  races  of  mankind. 

Even  the  partial  transmission  of  virtuons  tendencies  would 
be  an  immense  assistance  to  the  primary  impulse  derived  directly 
and  indirectly  from  the  social  instincts.  Admitting  for  a  moment 
that  virtuous  tcDdencies  are  inherited,  it  appears  probable,  at 
least  in  such  cases  as  chastity,  temperance,  humanity  to  animals, 
&c.,  that  they  become  first  impressed  on  the  mental  organization 
through  habit,  instruction  and  example,  continued  during 
several  generations  in  the  same  family,  and  in  a  quite  subordinate 
degree,  or  not  at  all,  by  the  individuals  possessing  such  virtues 
having  succeeded  best  in  the  struggle  for  life.  My  chief  source 
of  doubt  with  respect  to  any  such  inheritance,  is  that  senseless 
customs,  superstitions,  and  tastes,  such  as  the  horror  of  a  Hindoo 
for  unclean  food,  ought  on  the  same  principle  to  be  transmitted. 
I  have  not  met  with  any  evidence  in  support  of  the  transmission 
of  superstitious  customs  or  senseless  habits,  although  m  itself  it 
is  perhaps  not  less  probable  than  that  animals  should  acquire 
inherited  tastes  for  ceriain  kinds  of  food  or  fear  of  certain  foes. 

Finally  the  social  instincts,  which  no  doubt  were  acquired  by 
man  as  by  the  lower  animals  for  the  good  of  the  community, 
will  from  the  first  have  given  to  him  some  wish  to  aid  his 
fellows,  some  feeling  of  sympathy,  and  have  compelled  him  to 
regard  their  approbation  and  disapprobation.  Such  impulses 
will  have  served  him  at  a  very  early  period  as  a  rude  rule  of 
right  and  wrong.  But  as  man  gradually  advanced  in  intellectual 
power,  and  was  enabled  to  trace  the  more  remote  consequences 
of  his  actions;  as  he  acquired  sufficient  knowledge  to  reject 
baneful  customs  and  superstitions;  as  he  regarded  more  and 
more,  not  only  the  welfare,  but  the  happiness  of  his  fellow-men ; 
as  from  habit,  following  on  beneficial  experience,  instruction 
and  example,  his  sympathies  became  more  tender  and  widely 
diffused,  extending  to  men  of  all  races,  to  the  imbecile,  maimed. 
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and  other  useless  members  of  society^  and  finally  to  the  lower 
animals, — so  wonld  the  standard  of  his  morality  rise  higher  and 
higher.  And  it  is  admitted  by  moralists  of  the  derivatiye 
school  and  by  some  intoltionists,  that  the  standard  of  morality 
has  risen  since  an  early  period  in  the  history  of  man.^ 

As  a  struggle  may  sometimes  be  seen  going  on  between  the 
various  instincts  of  the  lower  animals,  it  is  not  surprising  that 
there  should  be  a  struggle  in  man  between  his  social  instincts, 
with  their  derived  virtues,  and  his  lower,  though  momentarily 
stronger  impulses  or  desires.  This,  as  Mr.  Galton^*  has  remarked, 
is  all  the  less  surprising,  as  man  has  emerged  from  a  state  of 
barbarism  within  a  comparatively  recent  period.  After  having 
yielded  to  some  temptation  we  feel  a  sense  of  dissatisfaction, 
shame,  repentance,  or  remorse,  analogous  to  the  feelings  caused 
by  other  powerful  instincts  or  desires,  when  left  unsatisfied  or 
baulked.  We  compare  the  weakened  impression  of  a  past 
temptation  with  the  ever  present  social  instincts,  or  with  habits, 
gained  in  early  youth  and  strengthened  during  our  whole  lives, 
until  they  have  become  almost  as  strong  as  instincts.  If  with 
the  temptation  still  before  us  we  do  not  yield,  it  is  because 
either  tUe  social  instinct  or  some  custom  is  at  the  moment 
predominant,  or  because  we  have  learnt  that  it  will  appear  to  us 
hereafter  the  stronger,  when  compared  with  the  weakened  im- 
pression of  the  temptation ,  and  we  realise  that  its  violation  would 
cause  us  suffering.  Looking  to  future  generations,  there  is  no 
cause  to  fear  that  the  social  instincts  will  grow  weaker,  and  we 
may  expect  that  virtuous  habits  will  grow  stronger,  becoming 
perhaps  fixed  by  inheritance.  In  this  case  the  struggle  between 
our  higher  and  lower  impulses  will  be  less  severe,  and  virtue 
will  be  triumphant 

Summary  of  the  loot  two  Chapters, — There  can  be  no  doubt  that 
the  difference  between  the  mind  of  the  lowest  man  and  that  of 
the  highest  animal  is  immense.  An  anthropomorphous  ape,  if 
he  could  take  a  dispassionate  view  of  his  own  case,  would  admit 
that  though  he  could  form  an  artfal  plan  to  plunder  a  garden — 
though  he  could  use  stones  for  fighting  or  for  breaking  open 
nuts,  yet  that  the  thought  of  fashioning  a  stone  into  a  tool  was 

**  A  writer  in  the  '  North  British  coincide  therein. 

Beview*  (July  1869,  p.  531),  well  *»  See   his  remarkable  work   on 

capftble  of  forming  a  soand  jndg-  'Hereditary  Genius/  1869,  p.  349. 

ment,  expresses  himself  strongly  in  The   Ihike    of   Argyll    Q  Primeyal 

faTour    of    this    oondnsion.      Mr.  Man,'  1869,  p.  188)  has  some  good 

Lecky  (*  Hist,  of  Morals,'  yoI.  i.  p.  remarks  on  the  contest  in  man's 

143)  seems  to  a  curtail)  e^cteiit  to  nature  between  right  and  wrong. 
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quite  bcyoud  his  scope.  Still  loss,  as  he  would  admits  could  he 
follow  out  a  train  of  metaphysical  reasoiiing,  or  solve  a  mathe- 
matical problem^  or  reflect  on  God,  or  admire  a  grand  natural 
scene.  Some  apes,  howeyer,  would  probably  declaro  that  they 
coiild  and  did  admire  the  beauty  of  the  coloured  skin  and  fhr  of 
their  partners  in  marriage.  They  would  admit,  that  though  they 
could  make  other  apes  understand  by  cries  some  of  their  per- 
ceptions and  simpler  wants,  the  notion  of  expressing  definite  ideas 
by  definite  sounds  had  never  crossed  their  minds.  They  might 
insist  that  they  were  ready  to  aid  their  fellow-apes  of  the  same 
troop  in  many  ways,  to  risk  their  lives  for  them,  and  to  take 
charge  of  their  011)110118 ;  but  they  would  bo  forced  to  acknow- 
ledge that  disinterested  love  for  all  living  creatures,  the  most 
noble  attribute  of  man,  was  quite  beyond  their  comprehension. 

Nevertheless  the  difference  in  mind  between  man  and  the 
]iigher  animals,  great  as  it  is,  certainly  is  one  of  degree  and  not 
of  kind.    We  have  seen  that  the  senses  and  intuitions,  the 
various  emotions  and  Acuities,  such  as  love,  memory,  attention, 
curiosity,  imitation,  reason,  &c.,  of  which  man  boasts,  may  be 
found  in  an  incipient,  or  even  sometimes  in  a  well-developed 
condition,  in  the  lower  animals.    They  are  also  capable  of  some 
inherited  improvement,  as  we  see  in  the  domestic  dog  compared 
with  the  wolf  or  jackal.    If  it  could  be  proved  that  certain  high 
mental  powers,  such  as  the  formation  of  general  concepts,  self-con- 
sciousness, &c.,  were  absolutely  peculiar  to  man,  which  seems 
extremely  doubtful,  it  is  not  improbable  that  these  qualities  are 
merely  the  incidental  results  of  other  highly-advanced  intel- 
lectual faculties;    and  these  again  mainly  the  result  of  tlie 
continued  use  of  a. perfect  language.    At  what  i^e  does  the 
new-bom  infant  possess  the  power  of  abstraction,  or  become 
self-coascious,  and  reflect  on  its  own  existence?    We  cannot 
answer ;  nor  can  we  answer  in  regard  to  the  ascending  organic 
scale.    The  half-art,  half-instinct  of  language  still  boars  tho 
.stamp  of  its  gradual  evolution.    The  ennobling  belief  in  Qod  is 
not  universal  with  man;  and  the  belief  in  spiritual  agencies 
naturally  follows  from  other  mental  powers.    The  moral  sense 
perhaps  affords  the  best  and  highest  distinction  between  man  and 
the  lower  animals ;  but  I  need  say  nothing  on  this  head,  as  I 
have  so  lately  endeavoured  to  shew  that  the  social  instincts, — 
the  prime  principle  of  man's  moral  constitution  ^ — with  the  aid 
of  active  intellectual  powers  and  the  effects  of  habit,  naturally  lead 
to  the  golden  rule, ''  As  ye  would  that  men  should  do  to  you,  do 
ye  to  them  likewise ;''  and  this  lies  at  the  foundation  of  morality, 

»♦  *  The  Thoughts  of  Marcus  Anrelius/  &c.,  p.  139. 
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In  the  next  chapter  I  shall  make  some  few  remarks  on  the 
probable  steps  and  means  by  which  the  several  mental  and  moral 
facnltieB  of  man  have  been  gradoally  evolved.  That  snch  evolu- 
tion is  at  least  possible,  ought  not  to  be  denied,  for  we  daily  see 
these  &culties  developing  in  every  infant ;  and  we  may  trace  a 
perfect  gradation  from  the  mind  of  an  utter  idiot,  lower  than 
that  of  an  animal  low  in  the  scale,  to  the  mind  of  a  Newton. 


CHAPTEB  V. 
Ok  thb  Dbvielopmsnt  of  thi  Intbllegtual  aitd  Mobal 

FaOULTDBS  DUBINa  PbIMEVAL  and  CrVILIBBn  TlUBS. 

Advancement  of  the  intellectual  powers  through  natural  selection — 
Importance  of  imitation — Social  and  moral  faculties — ^Their  develop- 
ment within  the  limits  of  the  same  tribe — ^Natural  selection  as  affecting 
civilised  nations — Evidence  that  civilised  nations  were  once  barbarous. 

The  subjects  to  be  discussed  in  this  chapter  are  of  the  highest 
interest,  but  are  treated  by  me  in  an  imperfect  and  fragmentary 
manner.  Mr.  Wallace,  in  an  admirable  paper  before  referred  to,^ 
ai^es  that  man,  after  he  had  partially  acquired  those  intel- 
tectual  and  moral  fiEUiulties  which  distinguish  him  from  the 
lower  animals,  would  have  been  but  little  liable  to  bodily 
modifications  through  natural  selection  or  any  other  means. 
For  man  is  enabled  through  his  mental  faculties  "to  keep  with 
"  an  unchanged  body  in  harmony  with  the  changing  universe.'* 
He  has  great  x)0wer  of  adapting  his  habits  to  new  conditions  of 
life.  He  invents  weapons,  tools,  and  various  stratagems  to 
procure  food  and  to  defend  himself.  When  he  migrates  into  a 
colder  climate  he  uses  clothes,  builds  sheds,  and  makes  fires ; 
and  by  the  aid  of  fire  cooks  food  otherwise  indigestible.  He 
aids  his  fellow-men  in  many  ways,  and  anticipates  future  events. 
Even  at  a  remote  period  he  practised  some  division  of  labour. 

The  lower  animals,  on  the  other  hand,  must  have  their  bodily 
structure  modified  in  order  to  survive  under  greatly  changed 
conditions.  They  must  be  rendered  stronger,  or  acquire  more 
effective  teeth  or  claws,  for  defence  against  new  enemies;  or 
they  must  be  reduced  in  size,  so  as  to  escape  detection  and 
danger.  When  they  migrate  into  a  colder  climate,  they  must 
become  clothed  with  thicker  fur,  or  have  their  constitutions 
altered.  If  they  fail  to  be  thus  modified,  they  will  cease  to 
exist. 

*  *  Anthropological  Review,'  May  1864,  p.  clviii. 
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The  case,  however,  is  widely  different,  as  Mr.  Wallace  has 
with  justice  insisted,  in  relation  to  the  intellectual  and  moral 
faculties  of  man.    These  faculties  are  yariable;  and  we  have 
every  reason  to  believe  that  the  variations  tend  to  be  inherited. 
Therefore,  if  they  were  formerly  of  high  importance  to  primeval 
man  and  to  his  ape-like  progenitors,  they  would  have  been 
perfected  or  advanced  through  natural  selection.    Of  the  high 
im]X)rtanoe  of  the  intellectual  faculties  there  can  be  no  doubt, 
for  man  mainly  owes  to  them  his  predominant  position  in  the 
world.    We  can  see,  that  in  the  rudest  state  of  sodety,  the 
individuals  who  were  the  most  sagacious,  who  invented  and  used 
the  best  weapons  or  traps,  and  who  were  best  able  to  defend 
themselves,  would  rear  the  greatest  number  of  o&pring.    The 
tribes,  which  included  the  largest  number  of  men  thus  endowed, 
would  increase  in  number  and  supplant  other  tribes.    Numbers 
depend  primarily  on  the  means  of  subsistence,  and  this  depends 
partly  on  the  physical  nature  of  the  country,  but  in  a  much  higher 
degree  on  the  arts  which  arc  there  practised.    As  a  tribe  increases 
and  is  victorious,  it  is  often  still  further  increased  by  the  ab- 
sorption of  other  tribes.^    The  stature  and  strength  of  the  men 
of  a  tribe  are  likewise  of  some  importance  for  its  success,  and 
these  depend  in  part  on  the  nature  and  amount  of  the  food  which 
can  be  obtained.    In  Eurox)e  the  men  of  the  Bronze  period  were 
supplanted  by  a  race  more  powerful,  and,  judging  from  their 
sword-handles,  with  larger  hands ;'  but  their  success  was  pro* 
bably  still  more  due  to  their  superiority  in  the  arts. 

All  that  we  know  about  savages,  or  may  infer  from  their 
traditions  and  from  old  monuments,  the  history  of  which  is  quite 
forgotten  by  the  present  inhabitants,  shew  that  from  the  remotest 
times  successful  tribes  have  supplanted  other  tribes.  Relics  of 
extinct  or  forgotten  tribes  have  been  discovered  throughout  the 
civilised  regions  of  the  earth,  on  the  wild  plains  of  America,  and 
on  the  isolated  islands  in  the  Pacific  Ocean.  At  the  present  day 
civilised  nations  are  everywhere  supplanting  barbarous  nations, 
excepting  where  the  climate  opposes  a  deadly  barrier;  and  they 
succeed  mainly,  though  not  exclusively,  through  their  arts,  which 
are  the  products  of  the  intellect.  It  is,  therefore,  highly  probable 
that  with  mankind  the  intellectual  faculties  have  been  mainly 
and  gradually  perfected  through  natural  selection;  and  this  con- 
clusion is  sufficient  for  our  purpose.  Undoubtedly  it  would 
be  interesting  to  trace  the  development  of  each  separate  &culty 

J  After  a  time  the  members  or  1861,  p.  131),  that  they  are  the  oo- 

'bes    which    are     absorbed  -  into  descendants  of  the  same  ancestors, 
her  tribe  assume,  as  Sir  Henry         «  Morlot,  *  Soc.  Vaud.  Sc   Nat,* 

s    remarks    (*  Ancient    Law,'  1860,  p,  294, 
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ftoax  the  state  in  which  it  exists  in  the  lower  animals  to  that  in 
which  it  exists  in  man ;  bat  neither  my  ability  nor  knowledge 
permits  the  attempt. 

It  desenres  notice  that,  as  soon  as  the  progenitors  of  man 
became  social  (and  this  probably  occurred  at  a  very  early  period), 
the  principle  of  imitation,  and  reason,  and  experience  would 
haye  increased,  and  mnch  modified  the  intellectual  powers  in  a 
way,  of  which  we  see  only  traces  in  the  lower  animals.  Apes  are 
much  given  to  imitation,  as  are  the  lowest  savages;  and  the 
simple  fact  preyionsly  referred  to,  that  after  a  time  no  animal 
can  be  caught  in  the  same  place  by  the  same  sort  of  trap,  shews 
that  animals  learn  by  experience,  and  imitate  the  caution  of 
others.  Now,  if  some  one  man  in  a  tribe,  more  sagacious  than 
the  others,  inyented  a  new  snare  or  weapon,  or  other  means  of 
attack  or  defence,  the  plainest  self-interest,  without  the  assistance 
of  much  reasoning  power,  would  prompt  the  other  members  to 
imitate  him;  and  all  would  thus  profit.  The  habitual  practice 
of  each  new  art  must  likewise  in  some  slight  degree  strengthen 
the  intellect  If  the  new  inyention  were  an  important  one,  the 
tribe  would  increase  in  number,  spread,  and  sc^plant  other 
tribes.  In  a  tribe  thus  rendered  more  numerous  diere  would 
always  be  a  rather  greater  chance  of  the  birth  of  other  superior 
and  inyentiYe  members.  If  such  men  left  children  to  inherit 
their  mental  superiority,  the  chance  of  the  birth  of  still  more 
ingenious  members  would  be  somewhat  better,  and  in  a  yery 
small  tribe  decidedly  better.  £yen  if  they  left  no  children,  the 
tribe  would  still  include  their  blood-relations ;  and  it  has  been 
ascertained  by  agriculturists*  that  by  preserring  and  breeding 
from  the  family  of  an  animal,  which  when  slaughtered  was 
found  to  be  yaluable,  the  desired  character  has  been  obtained. 

Turning  now  to  the  social  and  moral  Acuities.  In  order  that 
pximeyal  men,  or  the  ape-like  progenitors  of  man,  should  become 
social,  they  must  haye  acquired  the  same  instinctive  feelings, 
which  impel  other  animals  to  live  in  a  body ;  and  they  no  doubt 
exhibited  the  same  general  disposition.  They  would  have  felt 
uneasy  when  separated  from  their  conurades,  for  whom  they 
would  have  felt  some  degree  of  love ;  they  would  have  warned 
each  other  of  danger,  and  have  given  mutual  aid  in  attack  or 
defence.  All  this  implies  some  degree  of  sympathy,  fidelity,  and 
courage.  Such  social  qualities,  the  paramount  importance  of 
which  to  the  lower  animals  is  disputed  by  no  one,  were  no  doubt 

*  I  have  giren  instances  in  my  *  Variation  of  Animals  under  Domestica- 
tion,' vol.  ii  p.  196. 
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acquired  by  the  progenitors  of  man  in  a  similar  manner,  namely, 
through  natural  selection,  aided  by  inherited  habit.  When  two 
tribes  of  primeval  man,  living  in  the  same  eountry,  came  into 
competition,  if  (other  circumstances  being  equal)  the  one  tribe 
included  a  great  number  of  courageous,  sympathetic  a^id  Mthful 
members,  who  were  always  ready  to  warn  eaoh  other  of  danger, 
to  aid  and  defend  eaoh  otiier,  this  tribe  would  succeed  better  and 
conquer  the  other.  Let  it  be  borne  in  mind  how  all-important 
in  the  never-ceasing  wars  of  savages,  fidelity  and  courage  must 
be.  The  advantage  which  disciplined  soldiers  have  over  undis- 
ciplined hordes  follows  chiefly  from  the  oonfidence  which  each 
man  feels  in  his  comrades.  Obedience,  as  Mr.  Bagehot  has  well 
shewn,^  is  of  the  highest  value,  for  any  form  of  government  is 
better  than  none.  Selfish  and  contentious  people  will  not  cohere, 
and  without  coherence  nothing  can  be  effected.  A  tribe  rich  in 
the  above  qualities  would  spread  and  be  victoriouB  over  other 
tribes :  but  in  the  course  of  time  it  would,  judging  from  all  past 
history,  be  in  its  turn  overcome  by  some  other  tribe  still  more 
highly  endowed.  Thus  the  social  and  moral  qualities  would 
tend  slowly  to  advance  and  be  diffused  throughout  the  world. 

But  it  may  be  asked,  how  within  the  limits  of  the  same  tribe 
did  a  large  number  of  members  first  become  endowed  with  these 
social  and  moral  qualities,  and  how  was  the  standard  of  ex- 
cellence raised  ?  It  is  extremely  doubtful  whether  the  offspring 
of  the  more  sympathetic  and  benevolent  parents,  or  of  those 
who  were  the  most  faithful  to  their  comrades,  woiQd  be  reared 
in  greater  numbers  than  the  children  of  [selfish  and  treacheraua 
parents  belonging  to  the  same  tribe.  He  who  was  ready  to 
sacrifice  his  life,  as  many  a  savage  has  been,  rather  than  betray 
his  conn»des,  would  often  leave  no  ofbpring  to  inherit  his  noble 
nature.  The  bravest  men,  who  were  always  willing  to  come  to 
the  £ront  in  war,  and  who  freely  risked  their  lives  for  others, 
would  on  an  average  perish  in  larger  numbers  than  other  men. 
Therefore  it  hardly  seems  probable,  that  the  number  of  men 
gifted  with  such  virtues,  or  that  the  standard  of  their  excellence, 
could  be  increased  through  natural  selection,  that  is,  by  the 
survival  of  the  fittest ;  for  we  are  not  here  speaking  of  one  tribe 
being  victorious  over  another. 

Althoi^h  the  ciioumstances,  leading  to  an  increase  in  the 
number  of  those  thus  endowed  within  the  same  tribe,  are  too 
complex  to  be  dearly  followed  out,  we  can  trace  some  of  the 
probable  steps.    In  the  first  place,  as  the  reasoning  powers  and 

^  See  A  i-emarkable  series  of  arti-     April  1,  1868 ;  July  1,  1869,  since 
cles  on  '  Phjsics  and  Polilics '  in  the     separately  published. 
*  Fortnightly  Review/   Nov.   1867  ; 


Chap.  V.  Moral  Faculties.  1 3 1 

foresight  of  the  members  became  improTed^  each  man  would 
soon  learn  that  if  he  aided  his  fellow-men,  he  would  commonly 
leoeiye  aid  in  return.  From  this  low  motive  he  might  acquire 
the  habit  of  aiding  his  fellows ;  and  the  habit  of  performiAg 
benerolent  actions  certainly  strengthens  the  feeling  of  sympathy 
which  gives  the  first  impulse  to  benevolent  actions.  Habits, 
moreover^  followed  during  many  generations  probably  tend  to 
be  inherited 

But  another  and  much  more  powerftd  stimulus  to  the  de- 
velopment  of  the  social  virtues,  is  afforded  by  the  praise  and  the 
blame  of  our  fellow-men.  To  the  instinct  of  sympathy,  as  we  have 
already  seen,  it  is  primarily  due,  that  we  habitually  bestow  both 
praise  and  blame  on  others,  whilst  we  love  the  former  and  dread 
the  latter  when  applied  to  ourselves ;  and  this  instinct  no  doubt 
was  originally  acquired,  like  all  the  o^er  social  instincts,  through 
natnral  selection.  At  how  early  a  period  the  progenitors  of  man 
in  the  course  of  their  development,  became  capable  of  feeling  and 
being  impelled  by,  the  praise  or  blame  of  their  fellow-creatores, 
we  cannot  of  course  say.  But  it  appears  that  even  dogs  appre- 
ciate encouragement,  praise,  and  blame.  The  rudest  savages 
feel  the  sentiment  of  glory,  as  they  clearly  show  by  preserving 
the  trophies  of  their  prowess,  by  their  habit  of  excessive  boasting, 
and  even  by  the  extreme  care  which  they  take  of  their  per- 
sonal appearance  and  decorations;  for  imless  they  regarded  the 
opinion  of  their  comrades,  such  habits  would  be  senseless. 

They  certainly  feel  shame  at  the  breach  of  some  of  their  lesser 
rnlfis,  and  apparently  remorse,  as  shewn  by  the  case  of  the 
Australian  who  grew  thin  and  could  not  rest  from  having 
delayed  to  murder  some  other  woman,  so  as  to  propitiate  his  dead 
wi&i's  spirit  Though  I  have  not  met  with  any  other  recorded 
case,  it  is  scarcely  credible  that  a  savage,  who  will  sacrifice  his 
life  rather  than  betray  his  tribe,  or  one  who  will  deliver  himself 
up  as  a  prisoner  rather  than  break  his  parole,®  would  not 
feel  remorse  in  his  inmost  soul,  if  he  had  failed  in  a  duty, 
which  he  held  sacred. 

We  may  therefore  conclude  that  primeval  man,  at  a  very 
remote  period,  was  influenced  by  the  praise  and  blame  of  his 
fellows.  It  is  obvious,  that  the  members  of  the  same  tribe  would 
approve  of  conduct  which  appeared  to  them  to  be  for  the  general 
good,  and  would  reprobate  that  which  appeared  eviL  To  do 
good  unto  other&— to  do  unto  others  as  ye  would  they  should  do 
unto  you-^is  the  foundation-stone  of  morality.  It  is,  therefore, 
hardly  possible  to  exaggerate  the  importance  during  rude  times 

<  Mr.  Wallace  gives  cases  in  of  Natural  Selection,'  1870,  p. 
his  <  Contributions  to  the  Theory     354. 
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of  the  love  of  praise  and  the  dread  of  blame.  A  man  who  was 
not  impelled  by  any  deep,  instinctive  feeling,  to  sacrifice  his 
life  for  the  good  of  others,  yet  was  roused  to  such  actions  by  a 
sense  of  glory,  would  by  his  example  excite  the  same  wish  for 
glory  in  other  men,  and  would  strengthen  by  exercise  the  noble 
feeling  of  admiration.  He  might  thus  do  far  more  good  to  his 
tribe  than  by  begetting  ofiG^pring  with  a  tendency  to  inherit  his 
own  high  character. 

With  increased  experience  and  reason,  man  perceives  the 
more  remote  consequences  of  his  actions,  and  the  self-regarding 
virtues,  such  as  temperance,  chastity,  (&c.,  which  during  early 
times  are,  as  we  have  before  seen,  utterly  disregarded,  come  to 
be  highly  esteemed  or  even  held  sacred.  I  need  not,  however, 
repeat  what  I  have  said  on  this  head  in  tiie  fourth  chapter. 
Ultimately  our  moral  sense  or  conscience  becomes  a  highly 
complex  sentiment — originating  in  the  social  instincts,  largely 
guided  by  the  approbation  of  our  fellow»men,  ruled  by  reason, 
self-interest,  and  in  later  times  by  deep  religious  feelings,  and 
confirmed  by  instruction  and  habit.  < 

It  must  not  be  forgotten  that  although  a  high  standard  of 
morality  gives  but  a  slight  or  no  advantage  to  each  individual 
man  and  his  children  over  the  other  men  of  the  same  tribe,  yet 
that  an  increase  in  the  number  of  well-endowed  men  and  an 
advancement  in  the  standard  of  morality  will  certainly  give  an 
immense  advantage  to  one  tribe  over  another.  A  tribe  including 
many  members  who,  from  possessing  in  a  high  degree  the  spirit 
of  patriotism,  fidelity,  obedience,  courage,  and  sympathy,  were 
always  ready  to  aid  one  another,  and  to  sacrifice  themselves  for 
the  common  good,  would  be  victorious  over  most  other  tribes; 
and  this  would  be  natural  selection.  At  all  times  throughout 
the  world  tribes  have  supplanted  other  tribes;  and  as  morality 
is  one  important  element  in  their  success,  the  standard  of 
morality  and  the  number  of  well-endowed  men  will  thus  every- 
where tend  to  rise  and  increase. 

It  is,  however,  very  difficult  to  form  any  judgment  why  one 
particular  tribe  and  not  another  has  been  successful  and  has 
risen  in  the  scale  of  civilisation.  Many  savages  are  in  the  same 
condition  as  when  first  discovered  several  centuries  ago.  As  Mr. 
Bagehot  has  remarked,  we  are  apt  to  look  at  progress  as  normal 
in  human  society ;  but  history  refutes  this.  The  ancients  did 
not  even  entertain  the  idea,  nor  do  the  Oriental  nations  at  the 
present  day.  According  to  another  high  authority.  Sir  Henry 
Maine,^  "  the  greatest  part  of  mankind  has  never  shewn  a 

'  'Ancient  Law,'  1861,  p.  22.  nightly  Review,'  April  1,  1868,  p. 
Vor  Mr.  Bagehot's  remarkB,  *  Fort-     452. 
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"particle  of  deeiie  that  its  civil  institutions  should  be  ini- 
"  proyed."  Progress  seems  to  depend  on  many  concurrent 
favourable  conditions,  far  too  complex  to  be  followed  out.  But 
it  has  often  been  remarked,  that  a  cool  climate,  from  leading  to 
industry  and  to  the  various  arts,  has  been  highly  favourable 
thereto.  The  Esquimaux,  pressed  by  hard  necessity,  have 
succeeded  in  many  ingenious  inventions,  but  their  climate  has 
been  too  severe  for  continued  progress.  Nomadic  habits,  whether 
over  wide  plains,  or  through  the  dense  forests  of  the  tropics,  or 
along  the  shores  of  the  sea,  have  in  every  case  been  highly 
detrimental.  Whilst  observing  the  barbarous  inhabitants  of 
Tierra  del  Fuego,  it  struck  me  that  the  possession  of  some 
property,  a  fixed  abode,  and  the  union  of  many  families  under  a 
chief,  vere  the  indispensable  requisites  for  civilisation.  Such 
habits  almost  necessitate  the  cultivation  of  the  ground ;  and  the 
first  steps  in  cultivation  would  probably  result,  as  I  have  else- 
where shewn,^  from  some  such  accident  as  the  seeds  of  a  fruit- 
tree  idling  on  a  heap  of  refose,  and  producing  an  unusually  fine 
variety.  The  problem,  however,  of  the  first  advance  of  savages 
towards  civilisation  is  at  present  much  too  difficult  to  be  solved. 

Natural  Sdeetion  as  affecting  Civilised  Nations, — I  have  hitherto 
only  considered  the  advancement  of  man  from  a  semi-human 
condition  to  that  of  the  modem  savage.  But  some  remarks  on 
the  action  of  natural  selection  on  civilised  nations  may  be  worth 
adding.  This  subject  has  been  ably  discussed  by  Mr.  W.  B. 
Greg,'  and  previously  by  Mr.  Wallace  and  Mr.  Galton.'*^  Most 
of  my  remarks  are  taken  from  these  three  authors.  With 
savages,  the  weak  in  body  or  mind  are  soon  eliminated ;  and 
those  that  survive  commonly  exhibit  a  vigorous  state  of  health. 
We  civilised  men,  on  the  other  hand,  do  our  utmost  to  check  the 
process  of  elimination ;  we  build  asylums  for  the  imbecile,  the 
maimed,  and  the  sick ;  we  institute  poor-laws ;  and  our  medical 


'  *  The  Variation  of  Animals  and 
Plants  under  Domestication/  vol.  i. 
p.  309. 

•  *  Fraser^s  Magazine/  Sept.  1868, 
p.  353.  This  article  seems  to  have 
struck  many  persons,  and  has  given 
rise  to  two  remarkahle  essays  and  a 
rejoinder  in  the  *  Spectator/  Oct. 
3rd  and  17th,  1868.  It  has  also 
been  discussed  in  the  *  Q.  Journal  of 
Science,'  1869,  p.  152,  and  by  Mr. 
Lawson  Tait  in  the  *  Dublin  Q. 
Journal  of  Medical  Science,'  Feb. 


1869,  and  by  Mr.  £.  Ray  Lankester 
in     his    *  Comparative    Longevity,' 

1870,  p.  128.  Similar  views  ap- 
peared previously  in  the  *  Austra- 
lasian/ July  13,  1867.  I  have 
borrowed  ideas  from  several  of  these 
writers. 

"  For  Mr.  Wallace,  see  *  Anthro- 
polog.  Review/  as  before  cited.  Mr. 
Galton  in  'Macmillan's  Magazine/ 
Aug.  1865,  p.  318;  also  his  gi-eat 
work,  *  Hereditary  Genius/  1870. 
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mou  exert  their  utmost  skill  to  save  the  life  of  eveiy  one  to  the 
last  moment.  There  is  reason  to  believe  that  yaccinatian  has 
preserved  thousands,  who  fnxn  a  weak  constitution  would 
formerly  have  succumbed  to  small-pox.  Thus  the  weak  members 
of  civilised  societies  propagate  their  kind.  No  one  who  haa 
attended  to  the  breeding  of  domestic  animals  will  doubt  that 
this  must  be  highly  injurious  to  the  race  of  man.  It  is  surprising 
how  soon  a  want  of  care,  or  care  wrongly  directed,  leads  to  the 
degeneration  of  a  domestic  race ;  but  excepting  in  the  case  of 
man  himself,  hardly  any  one  is  so  ignorant  as  to  allow  his 
worst  animals  to  breed. 

The  aid  which  we  feel  impelled  to  give  to  the  helpless  is  mainly 
an  incidental  result  of  the  instinct  of  ^ympathy^  which  was 
originally  acquired  as  part  of  the  social  instincts,  but  sub- 
sequently rendered,  in  the  manner  previously  indicated,  more 
tender  and  more  widely  diffused.  Nor  could  we  check  our 
sympathy,  even  at  the  urging  of  hard  reason,  without  deteriora- 
tion in  the  noblest  part  of  our  nature.  The  surgeon  may  harden 
himself  whilst  performing  an  operation,  for  he  knows  that  he  is 
acting  for  the  good  of  his  patient;  but  if  we  were  intentionally 
to  neglect  the  weak  and  helpless,  it  could  only  be  for  a  con- 
tingent benefit,  with  an  overwhelming  present  eviL  We  must 
therefore  bear  the  undoubtedly  bad  effects  of  the  weak  surviving 
and  propagating  their  kind;  but  there  appears  to  be  at  least  one 
check  in  steady  action,  namely  that  ^e  weaker  and  infierior 
members  of  society  do  not  marry  so  freely  as  the  sound;  and 
this  check  might  be  indefinitely  increased  by  the  weak  in 
body  or  mind  refraining  from  marriage,  though  this  is  more  to  be 
hoped  for  than  expected. 

In  every  country  in  which  a  laige  standing  army  is  kept  up, 
the  finest  young  men  are  taken  by  the  conscription  or  ore 
enlisted.  They  are  thus  Exposed  to  early  death  during  war,  are 
often  tempted  into  vice,  and  are  prevented  from  marrying  during 
the  prime  of  life.  On  the  other  hand  the  shorter  and  faebler  men, 
with  poor  constitutions,  are  left  at  home,  and  consequently  have 
a  much  better  chance  of  marrying  and  propagating  their  Idnd.^^ 

Man  accumulates  property  and  bequeaths  it  to  his  children, 
so  that  the  children  of  the  rich  have  an  advantage  over  the  poor 
in  the  race  for  success,  independently  of  bodily  or  mental  su- 
periority. On  the  other  hand,  the  children  of  parents  who  are 
short-lived,  and  are  therefore  on  an  average  deficient  in  health 
and  vigour,  come  into  their  prox)erty  sooner  than  other  children, 

>^  Prof.  H.  Pick  ('Einflnss  der     on  this  head,  and  on  other  such 
Naturwissenaehaft  auif  daa  Recht,'     points. 
June,  1872)  has  some  good  remarks 
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and  will  be  likely  to  marry  earlier,  and  leave  a  larger  niunber  of 
oflfepring  to  inherit  their  inferior  constitutions.  But  the  in- 
heritanoe  of  property  by  itself  is  very  fiu:  £rom  an  evil;  for 
without  the  accumulation  of  capital  the  arts  could  not  progress ; 
and  it  is  ohkfiy  through  their  power  that  the  civilised  races  have 
extended,  and  are  now  everywhere  extending  their  raDge^  so  as 
to  take  the  place  of  the  lower  races.  Nor  does  the  moderate 
aocumulation  of  wealth  interfere  with  the  process  of  selection. 
When  a  poor  man  becomes  moderately  rich,  his  children  enter 
trades  or  professions  in  which  there  is  struggle  enough,  so  that 
the  able  in  body  and  mind  succeed  best.  The  presence  oi  a  body 
of  well-instructed  men,  who  have  not  to  labour  for  their  daily 
bread,  is  important  to  a  degree  which  cannot  be  over-estimated ; 
as  all  high  intelleotual  work  is  carried  on  by  them,  and  on  such 
work,  material  progress  of  all  kinds  mainly  depends,  not  to 
mention  other  and  higher  advantages.  No  doubt  wealth  when 
very  great  tends  to  convert  men  into  useless  drones,  but  their 
number  is  never  large;  and  some  degree  of  elimination  here 
ocemoB,  for  we  daily  see  rich  men,  who  happen  to  be  fools  or 
profligate,  squandering  away  theijr  wealth. 

Primogeniture  with  entailed  estates  is  a  more  direct  evil, 
though  it  may  formerly  have  been  a  great  advantage  by  the 
creation  of  a  dominant  class*  and  any  government  is  better 
than  none.  Most  eldest  sons,  tiiough  they  may  be  weak  in  body 
or  mind,  many,  whilst  the  younger  sons,  however  superior 
in  these  respects,  do  not  so  generally  marry.  Nor  can  worth- 
less eldest  sons  with  entailed  estates  squander  their  wealth. 
Bat  here,  as  elsewhere,  the  relations  of  civilised  life  are  so 
complex  that  some  compensatory  checks  intervene.  The  men 
who  are  rich  through  primogeniture  are  able  to  select  genera* 
tion  after  generation  the  mora  beautiful  and  charming  women ; 
and  these  must  generally  be  healthy  in  body  and  active  in 
ndnd.  The  evil  consequences,  ^such  as  they  may  be,  of  the 
continued  preservation  of  the  same  line  of  descent,  without  any 
selection,  are  checked  by  men  of  rank  always  wishing  to  increase 
Uieir  wealth  and  power;  and  this  they  eflfoct  by  marrying 
heiieflses.  But  the  daughters  of  parents  who  have  produced 
single  children,  are  themselves,  as.Mr.  Qalton"  has  shewn,  apt  to 
be  sterQe;  and  thus  noble  fiunilies  are  continually  cut  off  in  the 
direct  line,  and  their  wealth  flows  into  some  side  channel ;  but 
unfortunately  this  channel  is  not  determined  by  superiority  of 
any  kind. 

Although  civilisation  thus  checks  in  many  ways  the  action  of 

>3  « Hereditary  Genius,'  1870,  pp.  132-140. 
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natural  selection,  it  apparently  favours  the  better  development 
of  the  body,  by  means  of  good  food  and  the  freedom  from  occa- 
sional hardships.  This  may  be  inferred  from  civilised  men 
having  been  foimd,  wherever  compared,  to  be  physically 
stronger  than  savages.^'  They  appear  also  to  have  equal  powers 
of  endurance,  as  has  been  proved  in  many  adventurous  ex- 
peditions. Even  the  great  luxury  of  the  rich  can  be  but  little 
detrimental ;  for  the  expectation  of  life  of  our  aristocracy,  at  all 
ages  and  of  both  sexes,  is  very  little  inferior  to  that  of  healthy 
English  lives  in  the  lower  classes.'^ 

We  will  now  look  to  the  intellectual  faculties.  If  in  each 
grade  of  society  the  members  were  divided  into  two  equal 
bodies,  the  one  including  the  intellectually  superior  and  the 
other  the  inferior,  there  can  be  little  doubt  that  the  former 
would  succeed  best  in  all  occupations,  and  rear  a  greater  number 
of  children.  Even  in  the  lowest  walks  of  life,  skill  and  ability 
must  be  of  some  advantage;  though  in  many  occupationB, 
owing  to  the  great  division  of  labour,  a  very  small  one.  Hence 
in  civilised  nations  there  will  be  some  tendency  to  an  increase 
both  in  the  number  and  in  the  standard  of  the  intellectually 
able.  But  I  do  not  wish  to  assert  that  this  tendency  may  not  be 
more  than  counterbalanced  in  other  ways,  as  by  the  multiplica- 
tion of  the  reckless  and  improvident ;  but  even  to  such  as  these^ 
ability  must  be  some  advantage. 

It  has  often  been  objected  to  views  like  the  foregoing,  that  the 
most  eminent  men  who  have  ever  lived  have  left  no  of^ring  to 
inherit  their  great  intellect.  Mr.  Qalton  says,"  "  I  regret  I  am 
*'  unable  to  solve  the  simple  question  whether,  and  how  £ur, 
''  men  and  women  who  are  prodigies  of  genius  are  infertile.  I 
"  have,  however,  shewn  that  men  of  eminence  are  by  no  means 
*'  so."  Great  lawgivers,  the  founders  of  beneficent  religions, 
great  philosophers  and  discoverers  in  science,  aid  the  progress  of 
mankind  in  a  far  higher  degree  by  their  works  than  by  leaving 
a  numerous  progeny.  In  the  case  of  corporeal  structures,  it  is 
the  selection  of  the  slightly  bettei^endowed  and  the  elimination 
of  the  slightly  less  well-endowed  individuals,  and  not  the  pre- 
servation of  strongly-marked  and  rare  anomalies,  that  leads  to 
the  advancement  of  a  species.^'  So  it  will  be  with  the  intellectual 
faculties,  since  the  somewhat  abler  men  in  each  grade  of  society 

"  Quatrefages, '  Revue  des  Cours  1870,  p.  115. 

Scientifiques,*  1887-68,  p.  659.  "  <  Hereditary  Genius,*  1870,  p. 

**  See  the  fifth  and  sixth  columns,  330. 

compiled  from  good  authorities,  in  >*  <  Origin  of  Species '  (fifth  edi- 

the  table  given  in  Mr.  £.  R.  Lan-  tion,  1869),  p.  104. 
kester's  *  Comparative    Longevity/ 
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succeed  rather  better  than  the  less  ablci  and  consequently 
increase  in  number,  if  not  otherwise  prevented.  When  in 
any  nation  the  standard  of  intellect  and  the  number  of  intel- 
lectual men  have  increased,  we  may  expect  from  the  law  of 
the  deviation  from  an  average,  that  prodigies  of  genius  will,  as 
shewn  by  Mr.  Galton,  appear  somewhat  more  frequently  than 
before. 

In  regard  to  the  moral  qualities,  some  elimination  of  the 
worst  dispositions  is  always  in  progress  even  in  the  most  civilised 
nations.  MalefiEu^tors  are  executed,  or  imprisoned  for  long 
periods,  so  that  they  cannot  freely  transmit  their  bad  qualities. 
Melancholic  and  insane  persons  are  confined,  or  commit  suicide. 
Violent  and  quarrelsome  men  often  come  to  a  bloody  end.  The 
restless  who  will  not  follow  any  steady  occupation—and  this 
relic  of  barbarism  is  a  great  check  to  civilisation  ^^-^  emigrate  to 
newly-settled  countries,  where  they  prove  useful  pioneers.  In- 
temperance is  so  highly  destructive,  that  the  expectation  of  life 
of  the  intemperate,  at  the  age  of  thirty  for  instance,  is  only  18*8 
years ;  whilst  for  the  rural  labourers  of  England  at  the  same  age 
it  is  40*59  years.^^  Profligate  women  bear  few  children,  and 
profligate  men  rarely  marry ;  both  sufiior  from  disease.  In  the 
breeding  of  domestic  animals,  the  elimination  of  those  individuals, 
though  few  in  number,  which  are  in  any  marked  manner  inferior, 
is  by  no  means  an  unimportant  element  towards  success.  This 
espedaUy  holds  good  with  injurious  characters  which  tend  to 
reappear  through  reversion,  such  as  blackness  in  sheep;  and 
with  mankind  some  of  the  worst  dispositions,  which  occasionally 
without  any  assignable  cause  make  their  appearance  in  families, 
may  perhaps  be  reversions  to  a  savage  state,  from  which  we  arc 
not  removed  by  very  many  generations.  This  view  seems 
indeed  recognised  in  the  conmion  expression  that  such  men  ai-e 
the  black  sheep  of  the  family. 

With  civilised  nations,  as  &r  as  an  advanced  standard  of 
morality,  and  an  increased  number  of  fairly  good  men  are  con- 
cerned, natural  selection  apiMurently  effects  but  little ;  though 
the  fundamental  social  instincts  were  originally  thus  gained. 
But  I  have  already  said  enough,  whilst  treating  of  the  lower 
races,  on  the  causes  which  lead  to  the  advance  of  morality, 
namdy,  the  approbation  of  our  fellow-men—the  strengthening 

"  < Hereditary  Genius,*  1870,  p.  Neison's  'Vital  StatiBtics.*    In   re- 

347.  gard   to  profligacy,   see   Dr.   Farr, 

'*  E.  Ray  Lonkester,  *Compara-  *  Influence  of  Marriage  on  Bfor- 
tive  Longevity,'  1870,  p.  115.  The  tality,'  *  Nat.  Assoc,  for  the  Promo- 
table  of  the  intemperate  is  from  tion  of  Social  Science,'  1858. 
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of  our  sympathies  by  habit — example  and  imitation — ^reacon — 
experience,  and  eren  self-interest— instruction  during  youth,  and 
religious  feelings. 

A  most  important  obstacle  in  civilised  countries  to  an  increase 
in  the  number  of  men  of  a  superior  class  has  been  strongly  insfsted 
on  by  Mr.  Greg  and  Mr.  GiUton,^  namely,  the  fact  that  the  very 
poor  and  reckless,  who  are  often  degraded  by  vice,  almost  invari- 
ably marry  early,  whilst  the  careful  and  firugal,  who  are  generaUy 
otherwise  virtuous,  marry  late  in  life,  so  that  they  may  be  able 
to  support  themselves  and  their  children  in  comfort.    Those  who 
marry  early  produce  within  a  given  period  not  only  a  greater 
number  of  generations,  but,  as  shewn  by  Dr.  Duncan,^  they  pro- 
duce many  more  children.    The  children,  moreover,  that  axe 
bom  by  mothers  during  the  prime  of  life  are  heavier  and  larger, 
and  therefore  probably  more  vigorous,  than  those  bom  at  other 
periods.    Thus  the  reckless,  degraded,  and  often  vicious  members 
of  society,  tend  to  increase  at  a  quicker  rate  than  the  provident 
and  generally  virtuous  members.    Or  as  Mr.  Greg  puts  the  case : 
"  The  careless,  squalid,  unaspiring  Irishman    multiplies  like 
"  rabbits :  the  frugal,  foreseeing,  self-respecting,  ambitious  Scot, 
"stem  in  his  morality,  spiritual  in  his  faith,  sagacious  and  dis- 
''  ciplined  in  his  intelligence,  passes  his  best  years  in  struggle 
''and  in  celibacy,  marries  late,  and  leaves  few  behind  him. 
"  Given  a  land  originally  peopled  by  a  thousand  JSaxons  and  a 
"  thousand  Celts — and  in  a  dozen  generations  five-sixths  of  the 
"  population  would  be  Celts,  but  five-sixths  of  the  property,  of 
"  the  power,  of  the  intellect,  would  belong  to  the  one-sixth  of 
*'  Saxons  that  remained.    In  the  eternal '  struggle  for  existence,' 
"  it  would  be  the  inferior  and  U^  favoured  race  that  had  pre- 
''  vaUed^and  prevailed  by  virtue  not  of  its  good  qualities  but  of 
"  its  fiiults.'* 

There  are,  however,  some  checks  to  this  downward  tendency. 
We  have  seen  that  tiie  intemperate  suffer  from  a  high  rate  of 
mortality,  and  the  extremely  profligate  leave  few  offspring.  The 
poorest  classes  crowd  into  towns,  and  it  has  been  proved  by  Dr. 
Btork  from  the  statistics  of  ten  years  in  Scotland,^  that  at  all 

"    *  Fraser's     Magazine/     Sept.  title  of  *  Fecundity,  Fertility,  and 

1868,  p.  353.     'Macmillan's  Maga-  Sterility,'    1871.      See,    also,    Mr. 

zine,  Aug.  1865,  p.  318.    The  Rev.  Galton,    'Hereditary    Genius,'    pp. 

F.  W.  Farrar  (*  Fraser's  Mag.'  Aug.  352-357,  for    observations   to   the 

1870,  p.  264)  takes  a  different  view,  above  effect. 

*»* On  the  Laws  of  the  Fertility         «'    'Tenth    Annual     Report     of 

of   Women,'    in    'Transact.   Royal  Births,   Deaths,  &c.,   in  Scotland,' 

Soc'  Edinburgh,  vol.  xxiv.  p.  287 ;  1867,  p.  xxis. 
now  published  separately  under  the 
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ages  the  death-rato  is  higher  in  towns  than  in  rural  districts, 
"  and  during  the  first  fiye  years  of  life  the  town  death-rate  is 
"  ahnoat  exactly  doable  that  of  the  rural  districts."  As  these  re- 
turns include  both  the  rich  and  the  poor,  no  doubt  more  than 
twice  the  number  of  births  would  be  requisite  to  keep  up  the 
number  of  the  very  poor  inhabitants  in  the  towns,  relatiyely  to 
those  in  the  country.  With  women,  marriage  at  too  early  an 
age  is  highly  injurious ;  for  it  has  been  found  in  France  that, 
twice  as  many  wires  under  twenty  die  in  the  year,  as  died  out 
of  the  same  number  of  the  unmarried."  The  mortality,  also, 
of  husbands  under  twenty  is  " ezcessiyely  high,""  but  what  the 
cause  of  this  may  be,  seems  doubtful.  Lastly,  if  the  men  who 
prudently  delay  marrying  imtil  they  can  bring  up  their  families 
in  comfort,  were  to  select,  as  they  often  do,  women  in  the  prime 
of  life,  the  rate  of  increase  in  the  better  class  would  be  only 
slightly  lessened. 

It  was  established  from  an  enormous  body  of  statistics,  taken 
during  1853,  that  the  unmarried  men  throughout  France, 
Ix^^tween  the  ages  of  twenty  and  eighty,  die  in  a  much  larger 
proportion  than  the  married :  for  instance,  out  of  every  1000 
unmarried  men,  between  the  ages  of  twenty  and  thirty,  11*8 
annually  died,  whilst  of  the  manied  only  6*5  died^  A  similar 
law  was  proved  to  hold  good,  during  the  years  1863  and  1864, 
with  the  entire  population  above  the  age  of  twenty  in  Scotland : 
for  instance,  out  of  every  1000  unmarried  men,  between  the  ages 
of  twenty  and  thirty,  1497  annually  died,  whilst  of  the  married 
only  7-24  died,  that  is  less  than  hall'*  Dr.  Stark  remarks  on 
this,  '*  Bachelorhood  is  more  destructive  to  life  than  the  most 
"  unwholesome  trades,  or  than  residence  in  an  unwholesome 
"  house  or  district  whiure  there  has  never  been  the  most  distant 
"  attempt  at  sanitary  improvement."  He  considers  that  tlie 
lessened  mortaliiy  is  the  direct  result  of  "  marriage,  and  the 
"  more  regular  domestic  habits  which  attend  that  state."  He 
admits,  however,  that  the  intemperate,  profligate,  and  criminal 
classes,  whose  duration  of  life  is  low,  do  not  commonly  marry ; 
and  it  must  likewise  be  admitted  that  men  with  a  weak  constitu- 


^  These  quotations  are  taken 
from  oar  highest  authority  on  such 
qaestiona,  namely,  Dr.  Farr,  in  his 
{laper  'On  the  Influence  of  Mar- 
riage on  the  Mortality  of  the  French 
People,'  read  before  the  Nat.  Assoc, 
for  the  PromotioB  of  Social  Science, 
1858. 

**  Dr.  Farr,  ibid.  The  quota- 
tions   giren    below    are   extracted 


from  the  same  striking  paper. 

'^  I  have  taken  the  mean  of  the 
quinquennial  means,  given  in  *■  The 
Tenth  Annual  Report  of  Births, 
Deaths,  &c.,  in  ScotUnd/  1867. 
The  quotation  from  Dr.  Stark  is 
copied  from  an  article  in  the  '  Daily 
Hews,'  Oct.  17th,  1868,  which  Dr. 
Farr  oonsiders  very  carefully  writ- 
ten. 
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tioD,  ill  health,  or  any  great  infirmity  in  body  or  mind,  will  often 
not  wish  to  marry,  or  will  be  rejected.  Dr.  Stark  seems  to  have 
come  to  the  conclusion  that  marriage  in  itself  is  a  main  cause  of 
prolonged  life,  from  finding  that  aged  married  men  still  hare  a 
considerable  advantage  in  this  respect  oyer  the  unmarried  of  the 
same  advanced  age ;  but  every  one  must  have  known  instances 
of  men,  who  with  weak  health  during  youth  did  not  marry,  and 
yet  have  survived  to  old  age,  though  remaining  weak,  and  there- 
fore always  with  a  lessened  chance  of  life  or  of  marrying.  There 
is  another  remarkable  circumstance  which  seems  to  support  Dr. 
Stark's  conclusion,  namely,  that  widows  and  widowers  in  France 
suffer  in  comparison  with  the  married  a  very  heavy  rate  of  mor- 
tality ;  but  Dr.  Farr  attributes  this  to  the  poverty  and  evil  habits 
consequent  on  tho  disruption  of  the  family,  and  to  grief.  On 
the  whole  we  may  conclude  with  Dr.  Farr  that  the  lesser  mortality 
of  married  tlian  of  unmarried  men,  which  seems  to  be  a  general 
law,  "is  mainly  due  to  the  constant  elimination  of  imperfect 
"  types,  and  to  the  skilful  selection  of  tho  finest  individuals  out 
"  of  each  successive  generation ;"  the  selection  relating  only  to 
the  marriage  state,  and  acting  on  all  corporeal,  intellectual,  and 
moral  qualities.''^  We  may,  therefore,  infer  that  sound  and 
good  men  who  out  of  prudence  remain  for  a  time  unmarried,  do 
not  suffer  a  high  rate  of  mortality. 

If  the  various  checks  specified  in  the  two  last  paragraphs,  and 
perhaps  others  as  yet  unknown,  do  not  prevent  the  reckless,  the 
vicious  and  otherwise  inferior  members  of  society  from  increas- 
ing at  a  quicker  rate  than  the  better  class  of  men,  the  nation  will 
retrograde,  as  has  too  often  occurred  in  the  history  of  the  world. 
We  must  remember  that  progress  is  no  invariable  rule.  It  is 
very  difficult  to  say  why  one  civilised  nation  rises,  becomes  more 
powerful,  and  spreads  more  widely,  than  another;  or  why  the 
same  nation  progresses  more  quickly  at  one  time  than  at  another. 
We  can  only  say  that  it  depends  on  an  increase  in  the  actual 
number  of  the  population,  on  the  number  of  the  men  endowed 
with  high  intellectual  and  moral  feusulties,  as  well  as  on  their 
standard  of  excellence.  Corporeal  structure  appears  to  have 
little  influence,  except  so  far  as  vigour  of  body  leads  to  vigour  of 
mind. 

It  has  been  urged  by  several  writers  that  as  high  intellectual 
powers  are  advantageous  to  a  nation,  the  old  Greeks,  who  stood 
some  grades  higher  in  intellect  than  any  race  that  has  ever 

'*  Dr.  Duncan  remarks  (*  Fecund-  "  from  the  unmarried  ride  to  the 

ity,  Fertility,'  &c.,  1871,  p.  334)  on  **  married,   leaving  the  unmarried 

this  suhject ;  **  At  every  age   the  "  columns  crowded  with  the  sicklv 

''  healthy  and  heautiful    go    over  **  and  unfortunate." 


Chap  V.  Civilised  Nations.  1 4 1 

existed^^  onght^  if  the  x)ower  of  natural  selection  were  real^  to 
liave  risen  still  higher  in  the  scale,  increased  in  number,  and 
stocked  the  whole  of  Europe.  Here  we  have  the  tacit  assumi)- 
tion,  so  often  made  with  respect  to  corporeal  structures,  that 
there  is  some  innate  tendency  towards  continued  development  in 
mind  and  body.  But  development  of  all  kinds  depends  on  many 
concurrent  favourable  circumstances.  Natural  selection  acts 
only  tentatively.  Individuals  and  races  may  have  acquired  cer- 
tain indisputable  advanti^es,  and  yet  have  i)erished  from  failing 
in  other  characters.  The  Greeks  may  have  retrograded  from  a 
want  of  coherence  between  the  many  small  states,  from  the  small 
size  of  their  whole  country,  from  the  practice  of  slavery,  or  from 
extreme  sensuality ;  for  they  did  not  succumb  until  "  they  were 
•'  enervated  and  corrupt  to  the  very  core."  ^  The  western  nations 
of  Europe,  who  now  so  immeasurably  surpass  their  former  savage 
progenitors,' and  stand  at  the  summit  of  civilisation,  owe  little 
or  none  of  their  superiority  to  direct  inheritance  from  the  old 
Greeks,  though  they  owe  much  to  the  written  works  of  that 
woodeifdl  people. 

Who  can  positively  say  why  the  Spam'sh  nation,  so  dominant 
at  one  time,  has  been  distanced  in  the  race.  The  awakening  of 
the  nations  of  Europe  from  the  dark  ages  is  a  still  more  perplex- 
ing problem.  At  that  early  period,  as  Mr.  Galton  has  remarked, 
ahnost  all  the  men  of  a  gentle  nature,  those  given  to  meditation 
or  culture  of  the  mind,  had  no  refuge  except  in  the  bosom  of 
a  Church  which  demanded  celibacy;*"  and  this  could  hardly 
fail  to  have  had  a  deteriorating  influence  on  each  successive 
generation.  During  this  same  period  the  Holy  Inquisition 
selected  with  extreme  care  the  freest  and  boldest  men  in  order 
to  bum  or  imprison  them.  In  Spain  alone  some  of  the  best 
men — those  who  doubted  and  questioned,  and  without  doubting 
there  can  be  no  xnx>gre8s — were  eliminated  during  three  cen- 
turies at  the  rate  of  a  thousand  a  year.  The  evil  which  the 
Catholic  Church  has  thus  effected  is  incalculable,  though  no 
doubt  counterbalanced  to  a  certain,  perhaps  to  a  large,  extent 
in  other  ways ;  nevertheless,  Europe  has  progressed  at  an  un- 
])aralleled  rate. 

^  See  the  ingeniotis  and  original  257)  advances  arguments    on    the 

argument   on  this  subject  by  Mr.  other  side.    Sir  C.  Lyell  had  already 

C^toii,    < Hereditary    Genius,'    pp.  ('Principles    of   Geology/   vol.    ii. 

340--342.  1868,  p.  489)  in  a  striking  passage 

*'  'Ht.  Greg, '  Fraser's  Magazine,'  called  attention  to  the  evil  influence 

Sept.  1868,  p.  357.  of  the  Holy  Inquisition  in  having, 

**  *  Hereditary  Genius,'  1870,  pp.  through  selection,  lowered  the  gene- 

357-359.     The  Rev.  F.  W.  Farrar  ral  standard  of  intelligence  in  Eu- 

(*Fiaaer'8    Mag.,'    Aug.    1870,    p.  rope. 
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The  remarkable  success  of  the  English  as  colonists,  compared 
to  other  European  nations,  has  been  ascribed  to  their  "daring 
"  and  persistent  energy ;  '*  a  result  which  is  well  illustrated  by 
comparing  the  progress  of  the  Canadians  of  English  and  French 
extraction ;  but  who  can  say  how  the  English  gained  their  energy  ? 
There  is  apparently  much  truth  in  the  belief  that  the  wonderful 
progress  of  the  United  States,  as  well  as  the  character  of  the 
people,  are  the  results  of  natural  selection ;  for  the  more  ener- 
getic, restless,  and  courageous  men  from  all  parts  of  Europe 
have  emigrated  during  the  last  ten  or  twelve  generations  to  tliat 
great  country,  and  have  there  succeeded  best.^  Looking  to  the 
distant  future,  I  do  not  think  that  the  Bev.  Mr.  Zinoke  takes  an 
exaggerated  view  when  he  says  .***  "  All  other  series  of  events — 
"  as  that  which  resulted  in  the  culture  of  mind  in  Greece,  and 
'*  that  which  resulted  in  the  empire  of  Eome— only  appear  to 
have  purpose  and  value  when  viewed  in  connection  with,  or 
rather  as  subsidiary  to  ....  the  great  stream  of  Anglo-Saxon 
emigration  to  the  west."  Obscure  as  is  the  problem  of  the 
advance  of  civilisation,  we  can  at  least  see  that  a  nation 
which  produced  during  a  lengthened  period  the  greatest 
number  of  higlily  intellectual,  energetic,  brave,  patriotic,  and 
benevolent  men,  would  generally  prevail  over  less  favoured 
nations. 

Natural  selection  follows  from  the  struggle  for  existence ;  and 
this  from  a  rapid  rate  of  increase.  It  is  impossible  not  to  regret 
bitterly,  but  whether  wisely  is  another  question,  the  rate  at 
which  man  tends  to  increase ;  for  this  leads  in  barbarous  tribes 
to  infanticide  and  many  other  evils,  and  in  civilised  nations  to 
abject  poverty,  celibacy,  and  to  the  late  marriages  of  the  prudent. 
But  as  man  suffers  from  the  same  physical  evils  as  the  lower 
animals,  he  has  no  right  to  expect  an  immunity  from  the  evils 
consequent  on  the  struggle  for  existence.  Had  he  not  been  sub- 
jected during  primeval  times  to  natural  selection,  assuredly  he 
would  never  have  attained  to  his  present  rank.  Since  we  see  in 
many  parts  of  the  world  enormous  areas  of  the  most  fertile  land 
capable  of  supporting  numerous  happy  homes,  but  peopled  only 
by  a  few  wandering  savages,  it  might  be  argued  that  the  stru^le 
for  existence  had  not  been  sufficiently  severe  to  force  man  up- 
wards to  his  highest  standard.  Jud^ng  from  all  that  we  know 
of  man  and  the  lower  animals,  there  has  always  been  sufficient 
variability  in  their  intellectual  and  moral  &culties,  for  a  steady 
advance  through  natural  selection.     No  doubt  such  advance 

*•  Mr.  Galton,  *  Macmillan's  and  National  Life/ Dec  1869,  p.  184. 
Magazine,'  August,  1865,  p.  325.  »  'Last  Winter  in  the  United 
See  also,  *  Nature/  *  On  Darwinism      States/  1868,  p.  29. 
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demands  many  favourable  ooncnrrent  circumstances ;  bnt  it  may 
well  be  doubted  whether  the  most  fayotirable  would  have  sufficed, 
had  not  the  rate  of  increase  been  rapid^  and  the  consequent 
struggle  for  existence  extremely  severe.  It  even  appears  from 
what  we  see,  for  instance,  in  parts  of  S.  America,  that  a  people 
which  may  be  called  civilised,  such  as  the  Spanish  settlers,  is 
liable  to  become  indolent  and  to  retrograde,  when  the  con- 
ditions of  life  are  very  easy.  With  highly  civilised  nations  con- 
tinued progress  depends  in  a  subordinate  degree  on  natural 
selection;  for  such  nations  do  not  supplant  and  exterminate  one 
another  as  do  savage  tribes.  Nevertheless  the  more  intelligent 
members  within  the  same  community  will  succeed  better  in  the 
long  run  than  the  inferior,  and  leave  a  more  numerous  progeny, 
and  this  is  a  form  of  natural  selection.  The  more  efficient 
causes  of  progress  seem  to  consist  of  a  good  education  during 
youth  whilst  the  bram  is  impressible,  and  of  a  high  standard  of 
excellence^  inculcated  by  the  ablest  and  best  men,  embodied  in 
the  laws,  customs  and  traditions  of  the  nation,  and  enforced  by 
public  opinion.  It  should,  however,  be  borne  in  mind,  that  the 
enforcement  of  public  opinion  depends  on  our  appreciation  of 
the  approbation  and  disapprobation  of  others ;  and  this  apprecia- 
tion is  founded  on  our  sympathy,  which  it  can  hardly  be  doubted 
was  originally  developed  through  natural  selection  as  one  of  the 
most  important  elements  of  the  social  instincts.^ 

On  the  evidence  t?iat  all  civilised  natiwis  were  once  barbartms, — 
The  present  subject  has  been  treated  in  so  full  and  admirable  a 
maimer  by  Sir  J.  Lubbock,^  Mr.  Tylor,  Mr.  M'Lennan,  and 
others,  that  I  need  here  give  only  the  briefest  summary  of  their 
results.  The  arguments  recently  advanced  by  the  Duko  of 
Argyll  ■*  and  formerly  by  Archbishop  Whately,  in  favour  of  the 
belief  that  man  came  into  the  world  as  a  civilised  being,  and 
that  all  savages  have  since  undergone  degradation,  seem  to  me 
weak  in  comparison  with  those  advanced  on  the  other  side. 
Many  nations,  no  doubt,  have  fallen  away  in  civilisation,  and 
some  may  have  lapsed  into  utter  barbarism,  though  on  this 
latter  head  I  have  met  with  no  evidence.  The  Fuegians  were 
probably  compelled  by  other  conquering  hordes  to  settle  in  their 
inhospitable  country,  and  they  may  have  become  in  consequence 
somewhat  more  degraded;  but  it  would  be  difficult  to  prove 

"  I  am  mnch  indebted  to  Mr.  ••  *  On  the  Origin  of  Cmlisation,* 

John  Morley  for  some  good  criti-  'Proc.  Ethnological   Soc'  Nov.  26 

cisms  on   this   gnbject:    see,  also,  1867. 

Broca,  *  Lea  Selections,'  *  Revne  d'An-  ■»  *  Primeval  Man,'  1869. 
thropologie,'  1872. 
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that  they  have  fallen  much  below  the  Botocudos,  who  inhabit 
the  finest  parts  of  Brazil. 

The  evidence  that  all  civilised  nations  are  the  descendants  of 
biirbarians,  consists,  on  the  one  side,  of  clear  traces  of  their 
former  low  condition  in  still-existing  customs,  beliefis,  language, 
&c.;  and  on  the  other  side,  of  proofis  that  savages  are  inde- 
pendently able  to  raise  themselves  a  few  steps  in  the  scale  of 
civilisation,  and  have  actually  thus  risen.  The  evidence  on  the 
first  head  is  extremely  curious,  but  cannot  be  here  given :  I  refer 
to  such  cases  as  that  of  the  art  of  enumeration,  which,  as  Mr. 
Tylor  clearly  shews  by  reference  to  the  words  still  used  in  some 
places,  originated  in  counting  the  fingers,  first  of  one  hand  and 
then  of  the  other,  and  lastly  of  the  toes.  We  have  traces  of  this 
in  our  own  decimal  system,  and  in  the  Boman  numerals,  where, 
after  the  Y.,  which  is  supposed  to  be  an  abbreviated  picture  of  a 
human  hand,  we  pass  on  to  YI.,  &c.,  when  the  other  hand  no 
doubt  was  used.  So  again,  "  when  we  speak  of  three-score  and 
"  ten,  we  are  counting  by  the  vigesimal  system,  each  score  thus 
"  ideally  made,  standing  for  20 — ^for  '  one  man '  as  a  Mexican  or 
"  Garib  would  put  it."'^  According  to  a  large  and  increasing 
school  of  philologists,  every  language  bears  the  marks  of  its  slow 
and  gradual  evolution.  So  it  is  with  the  art  of  writing,  for 
letters  are  rudiments  of  pictorial  representations.  It  is  hardly 
possible  to  read  Mr.  M'Lennan's  work''^  and  not  admit  that 
almost  all  civilised  nations  still  retain  traces  of  such  rude  habits 
as  the  forcible  capture  of  wives.  What  ancient  nation,  as  the 
same  author  asks,  can  l)e  named  that  was  originally  mono- 
gamous? '  The  primitive  idea  of  justice,  as  shewn  by  the  law  of 
battle  and  other  customs  of  which  vestiges  stiJl  remain,  was 
likewise  most  rude.  Many  existing  superstitions  are  the 
remnants  of  former  false  religious  beliefis.  The  highest  form  of 
religion — ^the  grand  idea  of  Qod  hating  sin  and  loving  right- 
eousness— was  imknown  during  primeval  times. 

Turning  to  the  other  kind  of  evidence :  Sir  J.  Lubbock  has 
shewn  that  some  savages  have  recently  improved  a  little  in 
some  of  their  simpler  arts.  From  the  extremely  curious 
account  which  he  gives  of  the  weapons,  tools,  and  arts,  in  use 

•*  *  Royal    Institution    of   Great  *  A    Conjectural ,  Solution    of    the 

Britain,'   March   15,    1867.      Also,  Origin    of   the    Class,   System    of 

*  Researches  into  the  Early  History  Relationship/   in    *  Proc  American 

of  Mankind,'  1865.  A6ad.    of   Sciences,'  vol.  vii.   Feb. 

»*    *  Primitive    Marrii^e,'    1865.  1868.      Prof.   Schaaflfhausen  (*An- 

See,  likewise,  an  excellent   article,  thropolog.   Review/  Oct.   1869,   p. 

evidently  by  the   same   author,   in  373)  remarks  on  "  the  vestiges  of 

the  'North   British  Review/  July,  *' human  sacrifices   found   both    in 

1869.     Also,   Mr.   L.   H.   Morgan,  "  Homer  and  the  Old  Testament.*' 


Chap.  V.  l^ationi.  145 

amongst  savages  in  yarioos  parts  of  the  world,  it  cannot  be 
doubted  that  these  have  nearly  all  been  independent  discoveries, 
excepting  perhaps  the  art  of  making  fire."*  The  Australian 
boomerang  is  a  good  instance  of  one  such  independent  discovery. 
The  Tahitians  when  first  visited  had  advanced  in  many  respects 
beyond  the  inhabitants  of  most  of  the  other  Polynesian  islands. 
There  are  no  just  grounds  for  the  belief  that  the  high  culture  of 
the  native  Peruvians  and  Mexicans  was  derived  from  abroad  \^ 
many  native  plants  were  there  cultivated,  and  a  few  native 
animals  domesticated.  We  should  bear  in  mind  that,  judging 
from  the  small  influence  of  most  missionaries,  a  wandering  crew 
from  some  semi-civihsed  land,  if  washed  to  the  shores  of 
America,  would  not  have  produced  any  marked  effect  on  the 
natives,  unless  they  had  already  become  somewhat  advanced. 
Looking  to  a  very  remote  period  in  the  history  of  the  world,  we 
find,  to  use  Sir  J.  Lubbock's  well-known  terms,  a  paleolithic  and 
neolithic  period;  and  no  one  will  pretend  that  the  art  of 
grinding  rough  flint  tools  was  a  borrowed  one.  In  all  parts  of 
Europe^  as  far  east  as  Greece,  in  Palestine,  India,  Japan,  New 
Zealand,  and  Africa,  including  Egypt,  flint  tools  have  been 
disooveied  in  abundance;  and  of  their  use  the  existing  in- 
habitants retain  no  tradition.  There  is  also  indirect  evidence  of 
their  former  use  by  the  Chinese  and  ancient  Jews.  Hence  there 
can  hardly  be  a  doubt  that  the  inhabitants  of  those  countries, 
which  include  nearly  the  whole  civilised  world,  were  once 
in  a  barbarous  condition.  To  believe  that  man  was  abori- 
ginally civilised  and  then  suffered  utter  degradation  in  so  many 
i^ons,  is  to  take  a  pitiably  low  view  of  human  nature.  It  is 
apparently  a  truer  and  more  cheerful  view  that  progress  has 
been  much  more  general  than  retrogression;  that  man  has  risen, 
though  by  slow  and  interrupted  steps,  from  a  lowly  condition  to 
the  highest  standard  as  yet  attained  by  him  in  knowledge, 
morals  and  religion. 

••Sir    J.   Lubbock,   'Prehistoric  edit.,  1870. 
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CHAPTER  VI. 
On  TBI  Affinities  and  Gsnbaloot  of  Man. 

Position  of  man  in  the  animal  series — ^The  natural  system  genealogical — 
Adaptive  characters  of  slight  value — Various  small  points  of  resem- 
blance between  man  and  the  Quadrnmana — ^Rank  of  man  in  the  natural 
system — Birthplace  and  antiquity  of  man — Absence  of  fossil  connecting- 
links — Lower  stages  in  the  genealogy  of  man,  as  inferred,  firstly  from 
his  affinities  and  secondly  from  his  stracture — Early  androgynous  con- 
dition of  the  Vertebrata--Ck>nclusion. 

Even  if  it  be  granted  that  the  difference  between  man  and  his 
nearest  allies  is  as  great  in  corporeal  structure  as  some  nata- 
ralists  maintain,  and  although  we  must  grant  that  the  differ- 
ence between  them  is  immense  in  mental  power,  yet  the  &cts 
given  in  the  earlier  chapters  appear  to  declare,  in  the  plainest 
maimer,  that  man  is  descended  from  some  lower  form,  notwith- 
standing that  connecting-links  have  not  hitherto  been  dis- 
covered. 

Man  is  liable  to  numerous,  slight,  and  diversified  variations, 
which  are  induced  by  the  some  general  causes,  are  governed 
and  transmitted  in  accordance  with  the  same  general  laws,  as  in 
the  lower  animals.  Man  has  multiplied  so  rapidly,  that  he  has 
necessarily  been  exposed  to  struggle  for  existence,  and  con- 
sequently to  natural  selection.  He  has  given  rise  to  many  race», 
some  of  which  differ  so  much  from  each  other,  that  they  have 
often  been  ranked  by  naturalists  as  distinct  species.  His  body 
is  constructed  on  the  same  homological  plan  as  that  of  other 
mammals.  He  passes  through  the  same  phases  of  embryo- 
logical  development  He  retains  many  rudimentary  and  useless 
structures,  which  no  doubt  were  once  serviceable.  Characters 
occasionally  make  their  re-appearance  in  him,  which  we  have 
reason  to  believe  were  possessed  by  his  early  progenitors.  If  the 
origin  of  man  had  been  wholly  different  from  that  of  all  other 
animals,  these  various  appearances  would  be  mere  empty 
deceptions ;  but  such  an  admission  is  incredible.  These  appear- 
ances, on  the  other  hand,  are  intelligible,  at  least  to  a  large 
extent,  if  man  is  the  co-descendant  with  other  mammals  of  some 
unknown  and  lower  form. 

Some  naturalists,  from  being  deeply  impressed  with  the 
mental  and  spiritual  powers  of  man,  have  divided  the  whole 
organic  world  into  three  kingdoms,  the  Human,  the  Animal, 
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and  the  Vegetable,  thus  giving  to  man  a  separate  kingdom.^ 
Spiritual  powers  cannot  be  compared  or  classed  by  the  natu- 
ralist :  bat  he  may  endeavour  to  shew,  as  I  have  done,  that  the 
mental  faculties  of  man  and  the  lower  animals  do  not  differ.in 
kind,  although  immensely  in  degree.  A  difference  in  degree, 
however  great,  does  not  justify  us  in  pladng  man  in  a  distinct 
kingdom,  as  will  perhaps  be  best  illustrated  by  comparing  the 
mental  powers  of  two  insects,  namely,  a  coccus  or  scale-insect 
and  an  ant,  which  undoubtedly  belong  to  the  same  class.  The 
difference  is  here  greater  than,  though  of  a  somewhat  different  kind 
from,  that  between  man  and  the  highest  mammal.  The  female 
coccus,  whilst  young,  attaches  itself  by  its  proboscis  to  a  plant ; 
sucks  the  sap,  but  never  moves  again;  is  fertilised  and  lays  eggs; 
and  this  is  its  whole  history.  On  the  other  hand,  to  describe  the 
habits  and  mental  powers  of  worker-ants,  would  require,  as 
Pierre  Huber  bas  shewn,  a  large  volume ;  I  may,  however,  briefly 
specify  a  few  points.  Ants  certainly  communicate  information  to 
each  other,  and  several  unite  for  the  same  work,  or  for  games  of 
play.  They  recognise  their  fellow-ants  after  months  of  absence, 
and  feel  sympathy  for  each  other.  They  build  great  edifices, 
keep  them  clean,  close  the  doors  in  the  evening,  and  post 
sentries.  They  make  roads  as  well  as  tunnels  under  rivers,  and 
temporary  bridges  over  them,  by  clinging  together.  They 
collect  food  for  the  community,  and  when  an  object,  too  large  for 
entrance,  is  brought  to  the  nest,  they  enlarge  the  door,  and 
afterwards  build  it  up  again.  They  store  up  seeds,  of  which 
they  prevent  the  germination,  and  which,  if  damp,  are  brought 
up  \o  the  surfiace  to  dry.  They  keep  aphides  and  other  insects  as 
milch-cows,  lliey  go  out  to  battle  in  regular  bands,  and  freely 
sacrifice  their  lives  for  the  common  weal.  They  emigrate  ac- 
cording to  a  preconcerted  plan.  They  capture  slaves.  They  move 
the  ^igs  of  their  aphides,  as  well  as  their  own  eggs  and  cocoons, 
into  warm  parts  of  the  nest,  in  order  that  they  may  be  quickly 
hatched;  and  endless  similar  jfocts  could  be  given.'  On  the 
whole,  the  difference  in  mental  power  between  an  ant  and  a 
coccus  is  immense ;  yet  no  one  has  ever  dreamed  of  placing  these 
insects  in  distinct  classes,  much  less  in  distinct  kingdoms.    No 
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doubt  the  difference  is  bridged  over  by  other  insects;  and  this 
is  not  the  case  with  man  and  the  higher  apes.  But  we  have 
every  reason  to  believe  that  the  breaks  in  the  series  are  sunply 
the  results  of  many  forms  having  become  extinct. 

Professor  Owen^  relying  chiefly  on  the  structure  of  the  brain, 
has  divided  the  mfj-mmiiTiftTi  series  into  four  sub-classes.  One  of 
these  he  devotes  to  man;  in  another  he  places  both  the 
Marsupials  and  the  Monotremata;  bo  that  he  makes  man  as 
distinct  from  all  other  mammals  as  are  these  two  latter  groups 
conjoined.  This  view  has  not  been  accepted^  as  far  as  I  am 
aware,  by  any  naturalist  capable  of  forming  an  independent 
judgment,  and  therefore  need  not  here  be  further  considered. 

We  can  understand  why  a  classification  founded  on  any  single 
character  or  organ— even  an  organ  so  wonderfully  complex  and 
important  as  the  brain — or  on  the  high  development  of  the 
mental  fiEu;ulties,  is  almost  sure  to  prove  unsatisfactory.  This 
principle  has  indeed  been  tried  with  hymenopterous  insects; 
but  when  thus  classed  by  their  habits  or  instincts,  the  arrange- 
ment proved  thoroughly  artificial.'  Classifications  may,  of 
course,  be  based  on  any  character  whatever,  as  on  size,  colour, 
or  the  clement  inhabited;  but  naturalists  have  long  felt  a 
profound  conviction  that  there  is  a  natural  system.  This 
system,  it  is  now  generally  admitted,  must  be,  as  far  as  ix)6sible, 
genealogical  in  arrangement, — that  is  the  co-descendants  of  the 
same  form  must  be  kept  together  in  one  group,  apart  from  the 
co-descendants  of  any  other  form ;  but  if  the  parent-forms  are 
related,  so  will  be  their  descendants,  and  the  two  groujw  to- 
gether will  form  a  larger  group.  The  amoimt  of  difference 
between  the  several  groui)s— that  is  the  amount  of  modification 
which  each  has  undergone— is  expressed  by  such  terms  as 
genera,  families,  orders,  and  classes.  As  we  have  no  record  of 
the  'lines  of  descent,  the  pedigree  can  be  discovered  only  by 
observing  the  degrees  of  resemblance  between  the  beings  which 
are  to  be  classed.  For  this  object  numerous  points  of  resem- 
blance are  of  much  more  importance  than  the  amount  of 
similarity  or  dissimilarity  in  a  few  points.  If  two  languages 
were  found  to  resemble  each  other  in  a  multitude  of  words  and 
points  of  construction,  they  would  be  universally  recognised  as 
having  sprung  from  a  common  source,  notwithstanding  that 
they  differed  greatly  in  some  few  words  or  points  of  construction. 
But  with  organic  beings  the  points  of  resemblance  must  not 
consist  of  adaptations  to  similar  habits  of  life :  two  animals  may, 
for  instance,  have  had  their  whole  frames  modified  for  living  in 

»  Westwood,  'Modern  Class  of  Insects,*  vol.  ii.  1840,  p.  87. 
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the  water,  and  yet  they  will  not  be  bTOUght  any  nearer  to  each 
other  in  the  natural  system.  Hence  we  can  see  how  it  is  that 
resemblances  in  several  unimportant  structures,  in  useless  and 
rudimentary  organs,  or  not  now  functionally  active,  or  in  an 
embiyological  condition,  are  by  far  the  most  serviceable  for  clas- 
fdfication;  for  they  can  hardly  be  due  to  adaptations  within  a 
late  period ;  and  thus  they  reveal  the  old  lines  of  descent  or  of 
true  affinity. 

We  can  further  see  why  a  great  amount  of  modification  in 
f^me  one  character  ought  not  to  lead  us  to  separate  widely  any  • 
two  organisms.  A  part  which  already  dififcrs  much  from  the 
same  part  in  other  allied  forms  has  already,  according  to  the 
theory  of  evolution,  varied  much ;  consequently  it  would  (as  long 
as  the  oi^anism  remained  exposed  to  the  same  exciting  con- 
ditions) Ije  liable  to  further  variations  of  the  same  kind;  and 
these,  if  beneficial,  would  be  preserved,  and  thus  be  continually 
augmented.  In  many  cases  the  continued  development  of  a  part, 
for  instance,  of  the  beak  of  a  bird,  or  of  the  teeth  of  a  mammal, 
would  not  aid  the  species  in  gaining  its  food,  or  for  any  other 
object ;  but  with  man  we  can  see  no  definite  limit  to  the  con- 
tinued development  of  the  brain  and  mental  faculties,  as  far  as 
advantage  is  concerned.  Therefore  in  determining  the  position 
of  man  in  the  natural  or  genealogical  system,  the  extreme  de- 
velopment of  his  brain  ought  not  to  outweigh  a  multitude  of 
resonblanoes  in  other  less  important  or  quite  unimportant 
points. 

The  greater  number  of  naturalists  who  have  taken  into  con- 
federation the  whole  structure  of  man,  including  his  mental 
faculties,  have  followed  Blumenbach  and  Guvier,  and  have  placed 
man  in  a  sejiarate  Order,  under  the  title  of  the  Bimana,  and 
therefore  on  an  equality  with  the  orders  of  the  Quadrumana, 
Gamivorn,  <&c.  Becently  many  of  our  best  naturalists  have 
recurred  to  the  view  first  propounded  by  Linnaeus,  so  remarkable 
for  his  sagacity,  and  have  placed  man  in  the  same  Order  with 
the  Quadrumana,  under  the  title  of  the  Primates.  The  justice  of 
this  conclusion  will  be  admitted :  for  in  the  first  place,  we  must 
bear  in  mind  the  comparative  insignificance  for  classification 
of  the  great  development  of  the  brain  in  man,  and  that  the 
Ktnnigly-marked  differences  between  the  skulls  of  man  and  the 
Qoadromana  (lately  insisted  upon  by  Bischoff,  Aeby,  and  others) 
apparently  follow  from  their  differently  developed  brains.  In 
the  second  place,  we  must  remember  that  nearly  all  the  other 
and  more  importajit  differences  between  man  and  the  Quadrumana 
are  manifestly  adaptive  in  their  nature,  and  relate  chiefly  to  the 
erect  position  of  man;  such  os  the  structure  of  his  hand,  foot, 
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and  pelvis,  the  curvature  of  his  spine,  and  the  position  of  his 
head.  The  family  of  Seals  offers  a  good  illustration  of  the  small 
importance  of  adaptive  characters  for  classification.  These 
animals  differ  from  all  other  Garnivora  in  the  form  of  their 
bodies  and  in  the  structure  of  their  limbs,  far  more  than  does 
man  from  the  higher  apes;  yet  in  most  systems,  from  that  of 
Cuvier  to  the  most  recent  one  by  Mr.  Flower,^  seals  are  ranked 
as  a  mere  fEunily  in  the  Order  of  the  Garnivora.  If  man  had  not 
been  his  own  classifier,  he  would  never  have  thought  of  founding 
a  separate  order  for  his  own  reception. 

It  would  be  beyond  my  limits,  and  quite  beyond  my  knowledge, 
even  to  name  the  innumerable  points  of  structure  in  which  man 
agrees  with  the  other  Primates.  Our  great  anatomist  and 
philosopher,  Prof.  Huxley,  has  fully  discussed  this  subject,^  and 
concludes  that  man  in  all  parts  of  his  oiganisation  differs  less 
from  the  higher  apes,  than  these  do  from  the  lower  members  of 
the  same  group.  Gonsequently  there  "is  no  justification  for 
''  placing  man  in  a  distinct  order." 

In  an  early  part  of  this  work  I  brought  forward  various 
facts,  shewing  how  closely  man  agrees  in  constitution  with  the 
higher  mammals;  and  this  agreement  must  depend  on  our 
close  similarity  in  minute  structure  and  chemical  composition. 
I  gave,  as  instances,  our  liability  to  the  same  diseases,  and  to  the 
attacks  of  allied  parasites;  our  tastes  in  common  for  the  same 
stimulants,  and  the  similar  effects  produced  by  them,  as  well  as 
by  various  drugs,  and  other  such  feicts. 

As  small  unimportant  points  of  resemblance  between  man  and 
the  Quadrumana  are  not  commonly  noticed  in  systematic  works, 
and  as,  when  numerous,  they  clearly  reveal  our  relationship,  I 
wiU  specify  a  few  such  points.  The  relative  position  of  our 
features  is  manifestly  the  same ;  and  the  various  emotions  are 
displayed  by  nearly  similar  movements  of  the  muscles  and  skin, 
chiefly  above  the  eyebrows  and  round  the  moutL  Some  few 
expressions  are,  indeed,  almost  the  same,  as  in  the  weeping  of 
certain  kinds  of  monkeys  and  in  the  laughing  noise  made  by 
others,  during  which  the  comers  of  the  mouth  are  drawn  back- 
wards, and  the  lower  eyelids  wrinkled.  The  external  ears  are 
curiously  alike.  In  man  the  nose  is  much  more  prominent  than 
in  most  monkeys ;  but  we  may  trace  the  commencement  of  an 
aquiline  curvature  in  the  nose  of  the  Hoolock  Gibbon ;  and  this 
in  the  /Semnopt^AectM  nasvca  is  carried  to  a  ridiculous  extreme. 

The  faces  of  many  monkeys  are  ornamented  with  beards, 
whiskers,  or  moustaches.    The  hair  on  the  head  grows  to  a  great 

<  *Proc.  Zoolog.  Soc.'  1863,  p.  4. 
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length  in  some  species  of  Semnopithecas  ;^  and  in  the  Bonnet 
monkey  {Macacus  radiatus)  it  radiates  from  a  point  on  the  crown, 
with  a  parting  down  the  middle.  It  is  commonly  said  that  the 
forehead  gives  to  man  his  noble  and  intellectual  appearance ;  but 
the  thick  hair  on  the  head  of  the  Bonnet  monkey  terminates 
downwards  abruptly,  and  is  succeeded  by  hair  so  short  and  fine 
that  at  a  little  distance  the  forehead,  with  the  exception  of  the 
eyebrows,  appears  quite  naked.  It  has  been  erroneously  asserted 
that  eyebrows  are  not  present  in  any  monkey.  •  In  the  species 
just  named  the  degree  of  nakedness  of  the  forehead  differs  in 
different  individuals;  and  Eschricht  states ^  that  in  our  children 
the  limit  between  iJie  hairy  scalp  and  the  naked  forehead  is 
sometimes  not  well  defined;  so  that  here  we  seem  to  have  a 
trifiing  case  of  reversion  to  a  progenitor,  in  whom  the  forehead 
had  not  as  yet  become  quite  naked. 

It  is  well  known  that  the  hair  on  our  arms  tends  to  converge 
from  above  and  below  to  a  point  at  the  elbow.    This  curious 
arrangement,  so  unlike  that  in  most  of  the  lower  mammals,  is 
common  to  the  gorilla,  chimpanzee,  orang,  some,  species  of 
Hylobates,  and  even  to  some  few  American  monkeys.    But  in 
Hykhatea  agUis  the  hair  on  the  fore-arm  is  directed  downwards 
or  towards  the  wrist  in  the  ordinary  manner ;  and  in  H.  lar  it  is 
nearly  erect,  with  only  a  very  slight  forward  inclination ;  so  that 
in  this  latter  species  it  is  in  a  transitional  state.    It  can  hardly 
be  doubted  that  with  most  mammals  the  thickness  of  the  hair  on 
the  back  and  its  direction,  is  adapted  to  throw  off  the  rain ;  even 
the  transverse  hairs  on  the  fore- legs  of  a  dog  may  serve  for  this 
end  when  he  is  coiled  up  asleep.  Mr.  Wallace,  who  has  carefully 
studied  the  habits  of  the  orang,  remarks  that  the  convergence  of 
the  hair  towards  the  elbow  on  the  arms  of  the  orang  may  be 
explained  as  serving  to  throw  off  the  rain,  for  this  animal  during 
rainy  weather  sits  with  its  arms  bent,  and  with  the  hands  clasped 
round  a  branch  or  over  its  head.    According  to  Livingstone,  the 
gorilla  afso  "  sits  in  pelting  rain  with  his  hands  over  his  head."" 
If  the  afove  explanation  is  correct,  as  seems  probable,  the  direc- 
tion of  the  hair  on  our  own  arms  offers  a  curious  record  of  our 
former  state ;  for  no  one  supposes  that  it  is  now  of  any  use  in 
throwing  off  the  rain ;  nor,  in  our  present  erect  condition,  is  it 
properly  directed  for  this  purpose. 

It  would,  however,  be  rash  to  trust  too  much  to  the  principle 
of  adaptation  in  regard  to  the  direction  of  the  hair  in  man  or  his 

•  Isid.  Geoffroy,  *  Hist.  Nat.  G^n/  Anat.  uud  Phys/  1837,  s.  51. 

torn.  u.  1859,  p.  217.  •  Quoted  by  Reade,  *  The  African 

'   <  Ueber     die    Richtung      der  Sketch  Book/  vol.  i.,  1873,  p.  152. 
Haare/   &c.,  MuUer's  'Archiv  fiir 
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early  progenitors;  for  it  is  impossible  to  study  the  figures  giTen 
by  Eschricbt  of  the  arrangement  of  the  hair  on  the  human  foetus 
(this  being  the  same  as  in  the  adult)  and  not  agree  with  this 
excellent  observer  that  other  and  more  complex  causes  haye 
intervened.  The  points  of  convergence  seem  to  stand  in  some 
relation  to  those  points  in  the  embryo  which  are  last  closed  in 
during  development.  There  appears,  also,  to  exist  some  relation 
between  the  arrangement  of  the  hair  on  the  limbs,  and  the  course 
of  the  medullary  arteries." 

It  must  not  be  supposed  that  the  resemblances  between  man 
and  certain  apes  in  the  above  and  many  other  points — such  as  in 
having  a  naked  forehead,  long  tresses  on  the  head,  &c. — are  all 
necessarily  the  result  of  unbroken  inheritance  from  a  common 
progenitor,  or  of  subsequent  reversion.  Many  of  these  resem- 
blances are  more  probably  due  to  analogous  variation,  which 
rollows,asI  have  elsewhere  attempted  to  shew,^^  from  co-descended 
organisms  having  a  similar  constitution,  and  having  been  acted  on 
by  like  causes  induqing  similar  modifications.  With  respect  to 
the  similar  direction  of  the  hair  on  the  fore-arms  of  man  and 
certain  monkeys,  as  this  character  is  common  to  almost  all  tho 
anthropomorphous  apes,  it  may  probably  be  attributed  to  in- 
heritance; but  this  is  not  certain,  as  some  very  distinct  American 
monkeys  are  thus  characterised. 

Although,  as  we  have  now  seen,  man  has  no  just  right  to  form 
a  separate  Order  for  his  own  reception,  he  may  perhaps  claim  a 
distinct  Sub-order  or  Family.  Prof.  Huxley,  in  his  last  work," 
divides  the  Primates  into  three  Sub-orders;  namely,  the  An- 
thropid£D  with  man  alone,  the  SimiadsB  including  monkeys  of  all 
kinds,  and  the  Lemurid®  with  the  diversified  genera  of  lemurs. 
As  far  as  differences  in  certain  important  points  of  structure  are 
concerned,  man  may  no  doubt  rightly  claim  the  rank  of  a  Sub- 
order ;  and  this  rank  is  too  low,  if  we  look  chiefly  to  his  mental 
faculties.  Nevertheless,  from  a  genealogical  point  of « view  it 
appears  that  this  rank  is  too  high,  and  that  man  ought  to  form 
merely  a  Family,  or  possibly  even  only  a  Sub-femily.  If  we 
imagine  three  lines  of  descent  proceeding  &om  a  common  stock, 
it  is  quite  conceivable  that  two  of  them  might  after  the  lapse  of 

*  On  the  hair  in  Hylobates,  see  the  Theory  of  Nataral  Selection,' 

*  Nat.  Hist,  of  Mammals,'  by  C.  L.  1870,  p.  344. 

Martin,   1841,  p.  415.    Also,  hid.         »•  'Origin   of  ^cies,'   5th  edit. 

Geoffroy  on  the  American  monkeys  1869,  p.    194.     'The   Variation   of 

and  other  kinds,  *■  Hist.  Nat.  G^n.'  Animals  and  Plants  under  Domesti- 

vol.  ii.  1859,  p.   216,   243.     Esch-  cation,'  vol.  ii.  1868,  p.  348. 
richt,  ibid.   s.  46,  55,  61.     Owen,         "  « An  Introduction  to  the  Classi- 

*Anat.  of  Vertebrates,'  vol.  iii.  p.  fication  of  Animals,' 1869,  p.  99. 
019.     Wallace,    'Contributions    to 
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ages  be  so  slightly  changed  as  still  to  remaiu  as  species  of  the 
same  genus,  whilst  the  third  line  might  become  so  greatly 
modified  as  to  deserve  to  rank  as  a  distinct  Sub-fJEunily,  Family, 
or  even  Order.  But  in  this  case  it  is  almost  certain  that  the 
third  line  would  still  retain  through  inheritance  numerous  small 
points  of  resemblance  with  the  other  two.  Here,  then,  would 
occur  the  difficulty,  at  present  insoluble,  how  much  weight  we 
ought  to  assign  in  our  classifications  to  strongly-marked  dif- 
ferences in  some  few  points, — that  is,  to  the  amount  of  modifi- 
cation undergone;  and  how  much  to  close  resemblance  in 
numerous  unimportant  points,  as  indicating  the  lines  of  descent 
or  genealogy.  To  attach  much  weight  to  the  few  but  strong 
differences  is  the  most  obvious  and  perhaps  the  safest  course, 
though  it  appears  more  correct  to  pay  great  attention  to  the 
many  small  resemblances,  as  giving  a  truly  natural  classification. 

In  forming  a  judgment  on  this  head  with  reference  toman,  we 
muBt  glance  at  the  classification  of  the  SimiadsB.  This  family  is 
divided  by  almost  all  naturalists  into  the  Catarhine  group,  or 
Old  World  monkeys,  all  of  which  are  characterised  (as  their 
name  expresses)  by  the  peculiar  structure  of  their  nostrils,  and  by 
having  four  premolars  in  each  jaw ;  and  into  the  Platyrhine 
group  or  New  World  monkeys  (including  two  very  distinct 
sub-groups),  all  of  which  are  characterised  by  differently 
constructed  nostrils,  and  by  having  six  premolars,  in  each  jaw. 
Some  other  small  differences  might  be  mentioned.  Now  man 
unquestionably  belongs  in  his  dentition,  in  the  structure  of  his 
nostrils,  and  some  other  respects,  to  the  Catarhine  or  Old  World 
uIviHion ;  nor  does  he  resemble  the  Platyrhines  more  closely  than 
the  Catarhines  in  any  characters,  excepting  in  a  few  of  not  much 
importance  and  apparently  of  an  adaptive  nature.  It  is  therefore 
against  all  probability  that  some  New  World  species  should  have 
formerly  varied  and  produced  a  man-like  creature,  with  all  the 
.  distinctive  characters  proper  to  the  Old  World  division ;  losing 
at  the  same  time  all  its  own  distinctive  characters.  There  can, 
consequently,  hardly  be  a  doubt  that  man  is  an  off-shoot  from  the 
Old  World  Simian  stem ;  and  that  under  a  genealogical  point  of 
view,  he  must  be  classed  with  the  Catarhine  division."' 

The  anthropomorphous  apes,  namely  the  goriUa,  chimpanzee, 

^2  This  is  nearly  the  same  classifi-  adee  which  answer  to  the  Gatarhine», 

cation  as  that  proTisionally  adopted  the  Cebida,  and  the  Hapalidei — 

by  Mr.  St.  George  Mivart  (*Tran-  these  two  latter  groups  answering 

net.  Pfiilosoph.  Soc.*  1867,  p.  SOO),  to    the    Platyrhines.     Mr.   Mivart 

who,  after  separating  the  Lemuridie,  still  abides  by  the  same  view ;  see 

diTidM  the  remaioder  of  the  Pri-  *  Nature,' 1871,  p.  481. 
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orang,  and  hylobates,  are  by  most  nataralists  separated  from  the 
other  Old  World  monkeys,  as  a  distinct  sub-group.  I  am  awaro 
that  Gratiolet,  relying  on  the  structure  of  the  brain,  does  not 
admit  the  existence  of  this  sub-group,  and  no  doubt  it  is  a  broken 
one.  Thus  the  orang,  as  Mr.  St.  G.  Mivart  remarks,''  "  is  one  of  the 
"  most  peculiar  and  aberrant  forms  to  be  found  in  the  Order." 
The  remaining  non-anthropomorphous  Old  World  monkeys,  are 
again  diyided  by  some  naturalists  into  two  or  three  smaller  sub- 
groups ;  the  genus  Bemnopithecus,  with  its  peculiar  sacculated 
stomach,  being  the  type  of  one  such  sub-group.  But  it  appears 
from  M.  Gaudry's  wonderful  discoveries  in  Attica,  that  during 
the  Miocene  period  a  form  existed  there,  which  connected 
Semnopithecus  and  Macacus ;  and  this  probably  illustrates  the 
manner  in  which  the  other  and  higher  groups  were  once  blended 
together. 

If  the  anthropomorphous  apes  be  admitted  to  form  a  natural 
sub-group,  then  as  man  agrees  with  them,  not  only  in  all  those 
characters  which  he  possesses  in  common  witii  the  whole 
Catarhine  group,  but  in  other  peculiar  characters,  such  as  the 
absence  of  a  tail  and  of  callosities,  and  in  general  appearance,  we 
may  infer  that  some  ancient  member  of  the  anthropomorphous 
sub-group  gave  birth  to  man.  It  is  not  probable  that,  through 
the  law  of  analogous  variation,  a  member  of  one  of  the  other 
lower  sub-groups  should  have  given  rise  to  a  man-like  creature, 
resembling  the  higher  anthropomorphous  apes  in  so  many 
respects.  No  doubt  man,  in  comparison  with  most  of  his  allies, 
has  undergone  an » extraordinary  amoxmt  of  modification,  chiefly 
in  consequence  of  the  great  development  of  his  brain  and  his 
erect  position ;  nevertheless,  we  should  bear  in  mind  that  he ''  is 
"  but  one  of  several  exceptional  forms  of  Primates."^* 

Every  naturalist,  who  believes  in  the  principle  of  evolution, 
will  grant  that  the  two  main  divisions  of  the  Simiadsa,  namely 
the  Catarhine  and  Flatyrhine  monkeys,  with  their  sub-groups,  * 
have  aU  proceeded  &om  some  one  extremely  ancient  progenitor. 
The  early  descendants  of  this  progenitor,  before  they  had 
diverged  to  any  considerable  extent  from  each  other,  would  still 
have  formed  a  single  natural  group ;  but  some  of  the  species  or 
incipient  genera  would  have  already  begun  to  indicate  by  their 
diverging  characters  the  future  distinctive  marks  of  the  Catarhine 
and  Flatyrhine  divisions.  Hence  the  members  of  this  supposed 
ancient  group  woujd  not  have  been  so  uniform  in  their  den- 
tition, or  in  the  structure  of  their  nostrils,  as  are  the  existing 

>•  < Transact.  Zoolog.Soc.'  vol.  vL  "  Mr.  St.  G.  ilivart,  'Transact. 

1867,  p.  214.  PhU.  Soc'  1867,  p.  410. 
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Gatarhine  monkeys  in  one  way  and  the  Flatyrhines  in  another 
way,  but  would  have  resembled  in  this  respect  the  allied  Lemu- 
ridsB,  which  differ  greatly  from  each  other  in  the  form  of  their 
muzzles,^  and  to  an  extraordinary  degree  in  their  dentition. 

The  Gatarhine  and  Flatyrhine  monkeys  i^ee  in  a  multitude 
of  characters,  as  is  shewn  by  their  unquestionably  belonging 
to  one  and  the  same  Order.  The  many  characters  which 
they  possess  in  common  cah  hardly  have  been  independently 
acquired  by  so  many  distinct  species;  so  that  these  characters 
must  have  been  inherited.  But  a  naturalist  would  undoubtedly 
have  ranked  as  an  ape  or  a  monkey,  an  ancient  form  which 
possessed  many  characters  common  to  the  Gatarhine  and 
Platyrhine  monkeys,  other  characters  in  an  intermediate  con- 
dition, and  some  few,  perhaps,  distinct  from  those  now  found  in 
either  group.  And  as  man  from  a  genealogical  point  of  view 
belongs  to  the  Gatarhine  or  Old  World  stock,  we  must  conclude, 
however  much  the  conclusion  may  revolt  our  pride,  that  our 
early  progenitors  would  have  been  properly  thus  designated.^' 
But  we  must  not  fall  into  the  error  of  supposing  that  the  early 
progenitor  of  the  whole  Simian  stock,  including  man,  was  iden- 
tical with,  or  even  closely  resembled,  any  existing  ape  or  monkey. 

On  the  Birthplace  and  Antiquity  of  Man, — We  are  naturally 
led  to  enquire,  where  was  the  birthplace  of  man  at  that  stage  of 
descent  when  our  progenitors  diverged  from  the  Gatarhine 
stock  ?  The  fieust  that  they  belonged  to  this  stock  clearly  shews 
that  they  inhabited  the  Old  World ;  but  not  Australia  nor  any 
oceanic  island,  as  we  may  infer  from  the  laws  of  geographical 
distribution.  In  each  great  region  of  the  world  the  living 
mammals  are  closely  related  to  the  extinct  species  of  the  same 
r^ion.  It  is  therefore  probable  that  Africa  was  formerly  in- 
habited by  extinct  apes  closely  allied  to  the  gorilla  and  chim- 
panzee ;  and  as  these  two  species  are  now  man's  nearest  allies,  it 
is  somewhat  more  probable  that  our  early  progenitors  lived  on 
the  African  continent  than  elsewhere.  But  it  is  useless  to 
speculate  on  this  subject;  for  two  or  three  anthropomorphous 
apes,  one  the  Dryopithecus  "  of  Lartet,  nearly  as  large  as  a  man, 

^*  Messrs.  Murie  and  Mivart  on  his       <  KatUrliche       Schopfangsge- 

the  Lemuroidea,  'Transact.  Zoolog.  schicht«,'  1868,  in  which  he  gives 

Soc'  vol.  vii.  1869,  p.  5.  in  detail  his  views  on  the  genealogy 

i«  Hackel  has  come  to  this  same  of  man. 
conclusion.     See  *Ueber    die  Ent-         "  Dr.  C.  Forsyth  Major,  *Sur  les 

stehnng    des  Menschengeschlechts/  Singes  Fossiles   trouv^  en  It«Ue:* 

in  Virchow's  *Sammlang.  gemein.  <Soc.ltal.  desSc.Nat.'tom.xv.l872. 
wissen.  Vorti»ge,*  1868,  s.  61.   Also 
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and  closely  allied  to  Hylobates,  existed  in  Europe  during  the 
Miocene  age;  and  since  so  remote  a  period  the  earth  has 
certainly  undergone  many  great  revolutions,  and  there  has  been 
ample  time  for  nugration  on  the  largest  scale. 

At  the  period  and  place,  whenever  and  wherev^  it  was,  when 
man  first  lost  his  hairy  covering,  he  probably  inhabited  a  hot 
country ;  a  circumstance  favourable  for  the  frugiferous  diet  on 
which,  judging  from  analogy,  he  subsisted.  We  are  far  from 
knowing  how  long  ago  it  was  when  man  first  diverged  from  the 
Catarhiiie  stock;  but  it  may  have  occurred  at  an  epoch  as  remote 
as  the  Eocene  period;  for  that  the  higher  apes  had  diverged 
from  the  lower  ai)es  as  early  as  the  Upper  Miocene  period  is 
shewn  by  the  existence  of  the  Dryopithecus.  We  are  also  quite 
ignorant  at  how  rapid  a  rate  organisms,  whether  high  or  low  in 
the  scale,  may  be  modified  under  favourable  circumstances ;  we 
know,  however,  that  some  have  retained  the  same  form  during 
an  enormous  lapse  of  time.  From  what  we  see  going  on  under 
domestication,  we  learn  that  some  of  the  co-descendants  of  the 
same  species  may  be  not  at  all,  some  a  little,  and  some  greatly 
changed,  all  within  the  same  period.  Thus  it  may  have  been 
with  man,  who  has  undergone  a  great  amount  of  modification 
in  certain  characters  in  comparison  with  the  higher  apes. 

The  great  break  in  the  organic  chain  between  man  and  his 
nearest  allies,  which  cannot  be  bridged  over  by  any  extinct  or 
living  species,  has  often  been  advanced  as  a  grave  objection  to 
the  belief  that  man  is  descended  from  some  lower  form;  but  this 
objection  will  not  appear  of  much  weight  to  those  who,  from 
general  reasons,  believe  in  the  general  principle  of  evolution. 
Breaks  often  occur  in  all  parts  of  the  series,  some  being  wide, 
sharp  and  defined,  others  less  so  in  various  degrees;  as  between 
the  orang  and  its  nearest  allies — ^between  the  Tarsius  and  the 
other  Lemurida) — between  the  elephant,  and  in  a  more  striking 
manner  between  the  Ornithorhynchus  or  Echidna,  and  all  other 
mammals.  But  these  breaks  depend  merely  on  the  number  of 
related  forms  which  have  become  extinct.  At  some  future 
period,  not  very  distant  as  measured  by  centuries,  the  civilised 
races  of  man  will  almost  certainly  exterminate,  and  replace,  the 
savage  races  throughout  the  world.  At  the  same  time  the  anthro- 
pomorphous apes,  as  Professor  Schaaffhausen  has  remarked," 
will  no  doubt  be  exterminated.  The  break  between  man  and  his 
nearest  allies  win  then  be  wider,  for  it  will  intervene  between 
man  in  a  more  civilised  state,  as  we  may  hope,  even  than  the 
Caucasian,  and  some  ape  as  low  as  a  baboon,  instead  of  as  now 
between  the  negro  or  Australian  and  the  gorilla. 

"  *  Anthropologiciil  Review,'  April,  1867,  p.  236.    • 
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With  respect  to  the  absence  of  fossil  remains,  serring  to 
connect  man  with  his  ape-like  progenitors,  no  one  will  lay  much 
stress  on  this  fact  who  reads  Sir  C.  Lyell's  discussion/*  where 
he  shews  that  in  all  the  yertebi*ate  classes  the  discoTery  of  fossil 
remains  has  been  a  very  slow  and  fortuitous  process.  Nor 
should  it  be  forgotten  that  those  regions  which  are  the  most 
likely  to  afford  remains  connecting  man  with  some  extinct  ax)e- 
Uke  creature,  have  not  as  yet  been  searched  by  geologists. 

Lower  Stages  in  the  OeneaJogy  of  Man, — ^We  have  seen  that 
man  appears  to  have  diverged  from  the  Catarhine  or  Old  World 
division  of  the  Simiadffi,  after  these  had  diverged  from  the  New 
World  division.  We  will  now  endeavour  to  follow  the  remote 
traces  of  his  genealogy,  trusting  principally  to  the  mutual 
afifinities  between  the  various  classes  and  orders,  with  some 
slight  reference  to  the  periods,  as  far  as  ascertained,  of  their 
successive  appearance  on  the  earth.  The  Lemuridaa  stand 
below  and  near  to  the  Simiadse,  and  constitute  a  very  distinct 
family  of  the  Primates,  or,  according  to  Hackel  and  others,  a 
distinct  Order.  This  group  is  diversified  and  broken  to  an 
extraordinary  degree,  and  includes  many  aberrant  forms.  It 
has,  therefore,  probably  suffered  much  extinction.  Most  of  the 
remnants  survive  on  islands,  such  as  Madagascar  and  the 
Malayan  archipelago,  where  they  have  not  been  exposed  to  so 
severe  a  competition  as  they  would  have  been  on  well-stocked 
continents.  This  group  likewise  presents  many  gradations, 
leading,  as  Huxley  remarks,^  "  insensibly  from  the  crown  and 
"  summit  of  the  animal  creation  down  to  creatures  from  which 
"  there  is  but  a  step,  as  it  seen:is,  to  the  lowest,  smallest,  and 
"  least  intelb'gent  of  the  placental  mammalia.**  From  these 
various  considerations  it  is  probable  that  the  SimiadfiB  were 
originally  developed  from  the  progenitors  of  the  existing 
Lemuridfe ;  and  these  in  their  turn  from  forms  standing  very 
low  in  the  mammalian  series. 

The  Marsupials  stand  in  many  important  characters  below  the 
placental  mammals.  They  appeared  at  an  earlier  geological 
period,  and  their  range  was  formerly  much  more  extensive 
than  at  present.  Hence  the  Placentata  are  generally  supposed' 
to  have  been  derived  from  the  Implacentata  or  Marsupials; 
not,  however,  from  forms  closely  resembling  the  existing  Mar- 
supials, but  from  their  early  progenitors.  The  Monotremata  are 
plainly  allied  to  the  Marsupials,  forming  a  third  and  still  lower 

>•  'Elemente  of  Geology,*  1S65,         "  'Man's  Piace    in  Nature,'  p. 
pp.  583-585.     <  Antiqnity  of  Man/     X05. 
1863,  pw  145. 
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division  in  the  great  mammalian  series.  They  are  represented 
at  the  present  day  solely  by  the  Omithorhynchus  and  Echidna ; 
and  these  two  forms  may  be  safely  considered  as  relics  of  a 
much  larger  group,  representatives  of  which  have  been  preserved 
in  Austrab'a  through  some  favourable  concurrence  of  circum- 
stances. The  Monotremata  are  eminently  interesting,  as  leading 
in  several  important  points  of  structure  towards  the  class  of 
reptiles. 

In  attempting  to  trace  the  genealogy  of  the  Mammalia,  and 
therefore  of  man,  lower  down  in  the  series,  we  become  involved 
in  greater  and  greater  obscurity ;  but  as  a  most  capable  judge, 
Mr.  Parker,  has  remarked,  we  have  good  reason  to  believe,  that 
no  true  bird  or  reptile  intervenes  in  the  direct  line  of  descent. 
He  who  wishes  to  see  what  ingenuity  and  knowledge  can  effect, 
may  consult  Prof.  Hackel's  works.**  I  will  content  myself  with 
a  few  general  remarks.  Every  evolutionist  will  admit  that  the 
five  great  vertebrate  classes,  namely,  manm:ials,  birds,  reptiles, 
amphibians,  and  fishes,  are  descended  from  some  one  prototype ; 
for  they  have  much  in  common,  especially  during  their  embryonic 
state.  As  the  class  of  fishes  is  the  most  lowly  organised,  and 
appeared  before  the  others,  we  may  conclude  that  all  the 
members  of  the  vertebrate  kingdom  are  derived  from  some  fish- 
like animal.  The  belief  that  animals  so  distinct  as  a  monkey, 
an  elephant,  a  humming-bird,  a  snake,  a  frog,  and  a  fish,  &c.,  could 
all  have  sprung  from  the  same  parents,  will  appear  monstrous 
to  those  who  have  not  attended  to  the  recent  progress  of  natural 
history.  For  this  belief  implies  the  former  existence  of  links 
binding  closely  together  all  these  forms,  now  so  utterly  unlike. 

Nevertheless,  it  is  certain  that  groups  of  animals  have  existed, 
or  do  now  exist,  which  serve  to  connect  several  of  the  great 
vertebrate  classes  more  or  less  closely.  We  have  seen  that  the 
Omithorhynchus  graduates  towards  .reptiles;  and  Prof.  Huxley 
has  discovered,  and  is  confirmed  by  Mr.  Cope  and  others,  that 
the  Dinosauriuns  are  in  many  important  characters  intermediate 
between  certain  reptiles  and  Tcertain  birds— the  birds  referred 
to  being  the  ostrich-tribe  (itself  evidently  a  widely-diffused 
remnant  of  a  larger  group)  and  the  Archeopteryx,  that  strange 
Secondary  bird,  with  a  long  lizard-like  tail.  Again,  according  to 

'*  Elaborate  tables  are  given  in  the  phjlnm  or  lines  of  descent  of 

his  '  Generelle  Morphologie '  (B.  ii.  the  Vertebrata  to  be  admirably  dis- 

s.  cliit.  and  s.  425) ;  and  with  more  cussed  by  Hackel,  although  he  differs 

especial    reference  to  man   in   his  on    some    points.      He    expresses, 

'NatUrliche   Schopfnngsgeschichte,'  also,    his    high    estimate    of    the 

1868.     Prof.  Huxley,  in  reviewing  general    tenor   and   spirit    of  the 

'  i»  latter  work  (*  The  Academy,'  whole  work. 

9,  \K  12)  says,  that  he  consi'lors  «   •Palaeontology,*  1860,  p.  199. 
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ProC  Owen,"  the  Jchthyosaurians — great  sea-lizards  furnished 
with  paddles — present  many  affinities  with  fishes,  or  rather, 
according  to  Hnxley,  with  amphibians ;  a  class  which,  including 
in  its  highest  division  frogs  and  toads,  is  plainly  allied  to  the 
Ganoid  fishes.  These  latter  fishes  swarmed  during  the  earlier 
geological  periods,  and  were  constructed  on  what  is  called  a 
generalised  type,  that  is,  they  presented  diversified  affinities  with 
other  groups  of  organisms.  The'  Lepidosiren  is  also  so  closely 
allied  to  amphibians  and  fishes,  that  naturalists  long  disputed  in 
which  of  these  two  classes  to  rank  it ;  it,  and  also  some  few 
Ganoid  fishes,  have  been  preserved  from  utter  extinction  by 
inhabiting  rivers,  which  are  harbours  of  refuge,  and  are  related 
to  the  great  waters  of  the  ocean  in  the  same  way  that  islands 
are  to  continents. 

Lastly,  one  single  member  of  the  immense  and  diversified  class 
of  fishes,  namely,  the  lancelet  or  amphioxus,  is  so  different  from 
all  other  fishes,  tliat  Hackel  maintains  that  it  ought  to  form  a 
distinct  class  in  the  vertebrate  kingdom.  This  fish  is  remarkable 
for  its  negative  characters ;  it  can  hardly  be  said  to  possess  a 
brain,  vertebral  column,  or  heart,  &c. ;  so  that  it  was  classed  by 
the  older  naturalists  amongst  the  worms.  Many  years  ago  Prof. 
Goodsir  perceived  that  the  lancelet  presented  some  affinities  with 
the  Ascidians,  which  are  invertebrate,  hermaphrodite,  marine 
creatures  permanently  attached  to  a  support.  They  hardly 
appear  like  animals,  and  consist  of  a  simple,  tough,  leathery 
sack,  with  two  small  projecting  orifices.  They  belong  to  the 
Molluscoida  of  Huxley— a  lower  division  of  the  great  kingdom 
of  the  Mollusca ;  but  they  have  recently  been  placed  by  some 
naturalists  amongst  the  Vermes  or  worms.  Their  larvas  some- 
what resemble  tadpoles  in  shax)e,"  and  have  the  power  of 
swnnming  freely  about.  M.  Eovalevsky  ^  has  lately  observed  that 
the  larvsB  of  Ascidians  are  related  to  the  Vertebrata,  in  their 
manner  of  development,  in  the  relative  position  of  the  nervous 
system,  and  in  possessing  a  structure  closely  like  the  ckorda 
€U}nalis  of  vertebrate  animals;  and  in  this  he  has  been  since 


"  At  the  Falkland  Islands  I  had 
the  satisfaction  of  seeing,  in  April 
1833,  and  therefore  some  years  be- 
fore any  other  naturalist,  the  loco- 
motive larvK  of  a  compound  Asci- 
dian,  closely  allied  to  Synoicnm, 
bat  apparently  generically  distinct 
from  it.  The  tail  was  about  five 
times  as  long  as  the  oblong  head, 
and  terminated  in  a  very  fine  filar* 
ment.     It  was,  as  sketched  by  me 


under  a  simple  microscope,  plainly 
divided  by  transverse  opaque  parti- 
tions, which  I  presume  represent 
the  great  cells  figured  by  Kovalev- 
sky.  At  an  early  stage  of  develop- 
ment the  tail  was  closely  coiled 
round  the  head  of  the  larva. 

**  *  M^moires  de  I'Acad.  des 
Sciences  de  St.  Petersbourg,'  torn.  x. 
No.  15,  1866. 
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confinned  by  Prof.  Kupflfer.  M.  Kovalevsky  writes  to  me  fix)m 
Naples,  that  he  has  now  carried  these  observations  yet  farther ; 
and  should  his  results  bo  well  established,  the  whole  will  form  a 
discovery  of  the  very  greatest  value.  Thus,  if  we  may  rely  on 
embryology,  ever  the  safest  guide  in  classification,  it  seems  that 
we  have  at  last  gained  a  clue  to  the  source  whence  the  Yertebrata 
were  derived.*"  We  should  then  be  justified  in  believing 
that  at  an  extremely  remote  period  a  group  of  animals  existed, 
resembling  in  many  respects  the  larvae  of  our  present  Ascidians, 
which  diverged  into  two  great  branches— the  one  retrograding  in 
development  and  producing  the  present  class  of  Ascidians^  the 
other  rising  to  the  crown  and  summit  of  the  animal  kingdom  by 
giving  birth  to  the  Yertebrata. 

We  have  thus  far  endeavoured  rudely  to  trace  the  genealogy 
of  the  Yertebrata  by  the  aid  of  their  mutual  afiGmities.  We  will 
now  look  to  man  as  he  exists ;  and  we  shall,  I  think,  be  able 
partially  to  restore  the  structure  of  our  early  progenitors,  during 
successive  periods,  but  not  in  due  order  of  tim&  This  can  be 
effected  by  means  of  the  rudiments  which  man  still  retains,  by 
the  characters  which  occasionally  make  their  appearance  in  him 
through  reversion,  and  by  the  aid  of  the  principles  of  morphology 
and  embryology.  The  various  facts,  to  which  I  shall  here  alludo, 
liave  been  given  in  the  previous  chapters. 

The  early  progenitors  of  man  must  have  been  once  covered 
with  hair,  both  sexes  having  beards ;  their  ears  were  probably 
pointed,  and  capable  of  movement ;  and  their  bodies  were  pro- 
vided with  a  tail,  having  the  proper  muscles.  Their  limbs  and 
bodies  were  also  acted  on  by  many^  muscles  which  now  only 
occasionally  reappear,  but  are  normafiy  present  in  the  Quadru- 
raana.  At  this  or  some  earlier  period,  the  great  artery  and  nerve 
of  the  humerus  ran  through  a  supra-oondyloid  foramen.  Tlie 
intestine  gave  forth  a  much  larger  diverticulum  or  caecum  than 
that  now  existing.  The  foot  was  then  prehensile,  judging  from 
the  condition  of  the  great  toe  in  the  foatus ;  and  our  progenitors, 
no  doubt,  were  arboreal  in  their  habits,  and  frequented  some 
warm,  forest-clad  land.    The  males  had  great  canine  teeth,  which 


^  Bat  I  am  bound  to  add  that 
some  competent  judges  dispute  this 
conclusion ;  for  instance,  M.  Giard, 
in  a  series  of  papers  in  the '  Archives 
dc  Zoologie  Experimentale,'  for  1827. 
Nevertheless,  this  naturalist  re- 
marks, p.  281,  '*  LWganisatton  de  la 
"  larve  ascidienne  en  dehors  de 
<*  toutc  hypoth^  et  de  toutcthebrie, 
"  nous  montre  comment  la  nature 


'^  peut  produire  la  disposition  fonda- 
**  mentale  du  type  rert^br^  (I'ex- 
"  istence  d'une  corde  dorsale)  ches 
"  un  invert^br^  par  la  seule  con- 
"  dition  yitale  de  Tadaptation, 
"  et  oette  simple  possibility  du 
^  passage  snpprime  I'abtma  entre 
*'  lea  deux  soua-r^gnes,  encore  bicn 
«i  ^u*en  ignore  par  ou  le  passage 
«*  s*est  fait  en  realite." 
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served  them  as  formidable  weapons.  At  a  much  earlier  period 
the  ntems  was  doable;  the  excreta  were  voided  through  a  cloaca; 
and  the  eye  was  protected  by  a  third  eyelid  or  nictitating  mem- 
brane. At  a  still  earlier  period  the  progenitors  of  man  must  have 
been  aquatic  in  their  habits;  for  morphology  plainly  tells  ns  that 
our  Ixmgs  consist  of  a  modified  swim-bladder,  which  once  served 
as  a  float.  The  clefts  on  the  neck  in  the  embryo  of  man  show* 
where  the  branchife  once  existed.  In  the  lunar  or  weekly  re- 
current periods  of  some  of  our  functions  we  apparently  still  retain 
traces  of  our  primordial  birthplace,  a  shore  washed  by  the  tides. 
At  about  this  same  early  period  the  true  kidneys  were  replaced 
by  the  corpora  wolffiana.  The  heart  existed  as  a  simple  pulsating 
vessel;  and  the  chorda  dorsalis  took  the  place  of  a  vertebral 
column.  These  early  ancestors  of  man,  thus  seen  in  the  dim 
recesses'  of  time,  must  have  been  as  simply,  or  even  still  more 
simply  organised  than  the  lancelct  or  amphioxus. 

There  is  one  other  point  deserving  a  fuller  notice.  It  has  long 
been  known  that  in  the  vertebrate  kingdom  one  sex  bears 
rudiments  of  various  accessory  parts,  appertaining  to  the  re- 
productive system,  which  properly  belong  to  the  opposite  sex ; 
and  it  has  now  been  ascertained  that  at  a  very  early  embryonic 
period  both  sexes  possess  true  male  and  female  glands.  Henco 
some  remote  progenitor  of  the  whole  vertebrate  kingdom  appears 
to  have  been  hermaphrodite  or  androgynous.**  But  here  we 
encounter  a  singular  difficulty.  In  the  mammalian  class  the 
males  possess  rudiments  of  a  uterus  with  the  adjacent  passage, 
in  their  vesiculsa  prostaticsa;  they  bear  also  rudiments  of 
mammsB,  and  some  male  Marsupials  have  traces  of  a  marsupial 
sack.*'  Other  analogous  facts  could  be  added.  Are  we,  then,  to 
suppose  that  some  extremely  ancient  mammal  continued  andro- 
gynous, after  it  had  acquired  the  chief  distinctions  of  its  class, 
and  therefore  after  it  had  diverged  from  the  lower  classes  of  the 
vertebrate  kingdom?  This  seems  very  improbable,  for  we  have 
to  look  to  fishes,  the  lowest  of  all  the  classes,  to  find  any  still 
existent  androgynous  forms."*     That  various  accessory  parts. 


**  This  is  the  conclusion  of  Pi'of. 
Oegenbaur,  one  of  the  highest  au- 
thorities in  comparatire  anatomy; 
see  *  GrundzUge  der  yergleich.  Anat.' 
1870,  s.  876.  The  result  has  been 
arrived  at  chiefly  from  the  study  of 
the  Amphibia ;  but  it  appears  from 
the  researches  of  Wafdeyer  (as 
quoted  in  'Journal  of  Anat.  and 
Phys.*  1869,  p.  161),  that  the  sexual 
organs  of  eren  "the  higher  vertc- 


"  brata  are,  in  their  early  condition, 
"  hermaphrodite."  Similar  views 
hare  long  been  held  by  some  authors, 
though  until  recently  without  n 
fiiTn  basis. 

*'  The  male  Thylacinus  offers  the 
best  instance.  Owen,  *  Anatomy  of 
Vertebrates,'  vol.  iii.  p.  771. 

"  Hermaphroditism  has  been  ob- 
served in  several  species  of  SerranuR, 
ns  well  as  in  some    other  fishes, 
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prox)er  to  each  sex,  are  found  in  a  rudimentary  condition  in  the 
opposite  sex,  may  be  explained  by  such  organs  having  been 
gradually  acquired  by  the  one  sex,  and  then  transmitted  in  a 
more  or  less  imperfect  state  to  the  other.  When  we  treat  of 
sexual  selection,  we  shall  meet  with  innumerable  instances  of 
this  form  of  transmission, — as  in  the  case  of  the  spurs,  plumes, 
and  brilliant  colours,  acquired  for  battle  or  ornament  by  male 
birds,  and  inherited  by  the  females  in  an  iihperfect  or  rudimentary 
condition. 

The  possession  by  male  mammals  of  functionally  imperfect 
mammary  organs  is,  in  some  respects,  especially  curious.  The 
Monotremata  have  Ihe  proper  milk-secreting  glands  with  orifices, 
but  no  nipples ;  and  as  these  animals  stand  at  the  yery  base  of 
the  mammalian  series,  it  is  probable  that  the  progenitors  of 
the  class  also  had  milk-secreting  glands,  but  no  nipples.  This 
conclusion  is  supported  by  what  is  known  of  their  manner  of 
development ;  for  Professor  Turner  informs  me,  on  the  authority 
of  EoUiker  and  Langer,  that  in  the  embryo  the  mammary  glands 
can  be  distinctly  traced  before  the  nipples  are  in  the  least 
visible;  and  the  development  of  successive  parts  in  the  indi- 
vidual generally  represents  and  accords  with  the  development  of 
successive  beings  in  the  same  line  of  descent  The  Marsupials 
differ  from  the  Monotremata  by  possessing  nipples;  so  that 
probably  these  organs  were  first  acquired  by  the  Marsupials, 
after  they  had  diverged  from,  and  risen  above,  the  Monotremata, 
and  were  then  transmitted  to  the  placental  mammals.''  No  one 
will  suppose  that  the  Marsupials  still  remained  androgynous 
after  they  had  approximately  acquired  their  present  structure. 
How  then  are  we  to  account  for  male  mammals  possessing 
mammas  ?  It  is  xx)ssible  that  they  were  first  developed  in  the 
females  and  then  transferred  to  the  males;  but  from  what 
follows  this  is  hardly  probable. 


where  it  is  either  normal  and  sym- 
metrical, or  abnormal  and  uni? 
lateral.  Dr.  Zouteveen  has  given 
me  references  on  this  subject,  more 
especially  to  a  paper  by  Prof.  Hal- 
bertsma,  in  the  'Transact,  of  the 
Dutch  Acad,  of  Sciences,*  vol.  xvi. 
Dr.  GUnther  doubts  the  fact,  but 
it  has  now  been  recorded  by  too 
many  good  observers  to  be  any 
longer  disputed.  Dr.  M.  Lessona 
writes  to  me,  that  he  has  veri- 
fied the  observations  made  by 
Cavolini  on  Serranus.  Prof.  £rco- 
lani   has  recently  shewn    ('Accad. 


delle    Scienze,'  Bologna,    Dec    28, 
1871)  that  eels  are  androgynoos. 

'*  Prof.  Gegenbaur  has  shewn 
('Jenaische  Zeitschrift,'  Bd.  vii.  p. 
212)  that  two  distinct  types  of 
nipples  prevail  throughout  the 
several  mammalian  orders,  but 
that  it  is  quite  intelligible  how  both 
could  have  been  derived  from  the 
nipples  of  the  Marsupials,  and  the 
latter  fVom  those  of  the  Monotre- 
mata. See,  also,  a  memoir  by  Dr. 
Max  Huss,  on  the  mammary  glands, 
ibid.  B.  viii.  p.  176. 
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It  may  be  suggested,  as  another  view,  that  long  after  the 
prc^enitors  of  the  whole  mammalian  class  had  ceased  to  be 
androgynotis,  both  sexes  yielded  milk,  and  thus  nourished  their 
yoxmg ;  and  in  the  case  of  the  Marsupials,  that  both  sexes  carried 
their  young  in  marsupial  sacks.  This  will  not  appear  altogether 
improbable,  if  we  reflect  that  the  males  of  existing  syngnatbous 
fishes  receive  the  eggs  of  the  females  in  their  abdominal  pouchcR, 
hatch  them,  and  afterwards,  as  some  believe,  nourish  the 
young  ;^ — that  certain  other  male  fishes  hatch  the  eggs  within 
theiT  mouths  or  branchial  cavities; — that  certain  male  toads 
take  the  chaplets  of  eggs  from  the  females,  and  wind  them  round 
their  own  thighs,  keeping  them  there  until  the  tadpoles  are 
bom; — that  certain  male  birds  undertake  the  whole  duty  of 
incubation,  and  that  male  pigeons,  as  well  as  the  females,  feed 
their  nestlings  with  a  secretion  from  their  crops.  But  the  above 
suggestion  first  occurred  to  me  from  the  mammary  glands  of 
male  mammals  being  so  much  more  perfectly  developed  than 
the  rudiments  of  the  other  accessory  reproductive  parts,  which 
are  found  in  the  one  sex  though  proper  to  the  other.  The 
mammary  glands  and  nipples,  as  they  exist  in  male  mammals, 
can  indeed  hardly  be  called  rudimentary ;  they  are  merely  not 
folly  developed,  and  not  functionally  active.  They  are  sympa- 
thetically affected  under  the  influence  of  certain  diseases,  like 
the  same  organs  in  the  female.  They  often  secrete  a  few  drops 
of  milk  at  birth  and  at  puberty :  this  latter  fact  occurred  in  the 
curious  case,  before  referred  to,  where  a  young  man  possessed 
two  pairs  of  mammfe.  In  man  and  some  other  male  mammals 
these  organs  have  been  known  occasionally  to  become  so  well 
developed  during  maturity  as  to  yield  a  fair  supply  of  milk. 
Now  if  we  suppose  that  during  a  former  prolonged  x)eriod  male 
manomals  aided  the  females  in  nursing  their  offispring,^^  and  that 
afterwards  from  some  cause  (as  from  the  production  of  a  smaller 
number  of  young)  the  males  ceased  to  give  this  aid,  disuse  of  the 
organs  during  maturity  would  lead  to  their  becoming  inactive ; 
and  from  two  well-known  principles  of  inheritance,  this  state  of 
inactivity  would  probably  be  transmitted  to  the  males  at  the 
corresponding  age  of  maturity.    But  at  an  earlier  age  these 


••  Mr.  Lockwood  belieres  (as 
quoted  in  'Quart.  Journal  of  Science,' 
April,  1868,  p.  269),  from  what  he 
has  obseryed  of  the  deyelopment  of 
Hippocampas,  that  the  walls  of  the 
abdominal  pouch  of  the  male  in 
some  way  (dSTord  nourishment.  On 
male  fishes  hatching  the  ova  in  their 
months,  see  a  very  interesting  paper 


by  Prof.  Wyman,  in  *  Proc.  Boston 
Soc.  of  Nat.  Hist.*  Sept.  15,  1857  ; 
also  Prof.  Turner,  in  'Journal  of 
Anat.  and  Phys.'  Nov.  1,  1866,  p. 
78.  Dr.  GUnther  has  likewise  de- 
scribed similar  cases. 

'^  Madlle.  C.  Royer  has  suggested 
a  similar  view  in  her  'Origine  de 
rHomme/  &c.,  1870. 
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organs  would  be  left  unaffected,  so  that  they  would  be  almost 
equally  well  developed  in  the  young  of  both  sexes. 

Conclusion, — ^Yon  Baer  has  defined  advancement  or  progress  in 
the  organic  scale  better  than  any  one  else,  as  resting  on  the 
amount  of  differentiation  and  specialisation  of  the  several  partA 
of  a  being, — ^when  arrived  at  maturity,  as  I  should  be  inclined  to 
add.  Now  as  organisms  have  become  slowly  adapted  to  diver- 
sified lines  of  life  by  means  of  natural  selection,  their  parts  will 
have  become  more  and  more  differentiated  and  specialised  for 
various  functions,  from  the  advantage  gained  by  the  division  of 
physiological  labour.  The  same  part  appears  often  to  have  been 
modified  first  for  one  purpose,  and  then  long  afterwards  for 
some  other  and  quite  distinct  purpose ;  and  thus  all  the  parts 
are  rendered  more  and  more  complex.  But  each  organism  still 
retains  the  general  type  of  structure  of  the  progenitor  from 
which  it  was  aboriginally  derived.  In  accordance  with  this 
view  it  seems,  if  we  turn  to  geological  evidence,  that  organisa- 
tion on  the  whole  has  advanced  throughout  the  world  by  slow 
and  interrupted  steps.  In  the  great  kingdom  of  the  Yertebrata 
it  has  cxdminated  in  man.  .It  must  not,  however,  be  supposed 
that  groups  of  organic  beings  are  always  supplanted,  and  dis- 
api)ear  as  soon  as  they  have  given  birth  to  other  and  more 
perfect  groups.  The  latter,  though  victorious  over  their  pre- 
decessors, may  not  have  become  better  adapted  for  all  places  in 
the  economy'of  nature.  Some  old  forms  appear  to  have  survived 
from  inhabiting  protected  sites,  where  they  have  not  been 
exx)osed  to  very  severe  competition ;  and  these  often  aid  us  in 
constructing  our  genealogies,  by  giving  us  a  fair  idea  of  former 
and  lost  populations.  But  we  must  not  fall  into  the  error  of 
looking  at  the  existing  members  of  any  lowly-organised  group  as 
perfect  representatives  of  their  ancient  predecessors. 

The  most  ancient  progenitors  in  the  kingdom  of  the  Yertebrata, 
at  which  we  are  able  to  obtain  an  obscure  glance,  apparently 
consisted  of  a  group  of  marine  animals,'*  resembling  the  larvn  of 
existing  Ascidians.    These  animals  probably  gave  rise  to  a 


"*  The  inhabitants  of  the  sea- 
shore mnst  be  greatly  affected  by 
the  tides ;  animals  living  either 
about  the  mean  high-water  mark, 
or  abont  the  mean  low-water  mark, 
))ass  through  a  complete  cycle  of 
tidal  changes  in  a  fortnight.  Con- 
sequently, their  food  supply  will 
undergo  marked  changes  week  by 
week.  The  Yital  functions  of  such 
animals,   living   under    these    con- 


ditions for  many  generations,  can 
hardly  fail  to  run  their  course  in 
regular  weekly  periods.  Now  it  is  a 
mysterious  fact  that  in  the  higher 
and  now  terrestrial  Yertebrata,  as 
well  as  in  other  classes,  many  nor- 
mal and  abnormal  processes  have 
one  or  more  whole  weeks  as  their 
periods ;  this  would  be  renderoil 
intelligible  if  the  Yertebrata  are  de- 
scended from   an  anin^al   allied   to 
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group  of  fishes,  as  lowly  organised  as  the  lancelet;  and  from 
these  the  Ganoids,  and  other  fishes  like  the  Lepidosiren,  must 
hare  been  developed.  From  snch  fish  a  very  small  advance 
would  carry  us  on  to  the  Amphibians.  We  have  seen  that  birds 
and  reptiles  were  once  intimately  connected  together ;  and  the 
Monotremata  now  connect  mammals  with  reptiles  in  a  slight 
d^ree.  But  no  one  can  at  present  say  by  what  line  of  descent 
the  three  higher  and  related  classes,  namely,  mammals,  birds, 
and  reptiles,  were  derived  from  the  two  lower  vertebrate  Classes, 
namely,  amphibians  and  fishes.  In  the  class  of  mammals  the 
steps  are  not  difficult  to  conceive  which  led  from  the  ancient 
Monotremata  to  the  ancient  Marsupials;  and  from  these  to  the 
early  progenitors  of  the  placental  mammals.  We  may  thus 
ascend  to  the  LemuridsB ;  and  the  interval  is  not  very  wide  from 
these  to  the  Simiadse.  The  Simiadffi  then  branched  off  into  two 
great  stems,  the  New  World  and  Old  World  monkeys ;  and  from 
the  latter,  at  a  remote  period,  Man,  the  wonder  and  glory  of  the 
Universe,  proceeded. 

Thus  we  have  given  to  man  a  pedigree  of  prodigious  length,  but 
not,  it  may  be  said,  of  noble  quality.  The  worldj  it  has  often 
been  remarked,  appears  as  if  it  had  long  been  preparing  for  the 
advent  of  man :  and  this,  in  one  sense  is  strictly  true,  for  he 
owes  his  birth  to  a  long  line  of  progenitors.  If  any  single  link 
in  this  chain  had  never  existed,  man  would  not  have  been  exactly 
what  he  now  is.  Unless  we  wilfully  close  our  eyes,  we  may,  with 
our  present  knowledge,  approximately  recognise  our  parentage ; 
nor  need  we  feel  ashamed  of  it.  The  most  humble  organism  is 
something  much  higher  than  the  inorganic  dust  under  our  feet ; 
and  no  one  with  an  unbiassed  mind  can  study  any  living 
creature,  however  humble,  without  being  struck  with  enthusiasm 
at  its  marvellous  structure  and  properties. 


the  existing  tidal  Ascidians.  Many 
instances  of  such  periodic  processes 
might  be  given,  as  the  gestation  of 
xnanimals,  the  duration  of  fevers,  &c 
The  hatching  of  eggs  affords  also  a 
good  example,  for,  according  to  Mr. 
Bartlett  (*  Land  and  Water,^  Jan.  7, 
187 IX  the  eggs  of  the  pigeon  are 
hatched  in  two  weeks ;  those  of  the 
fowl  in  three ;  those  of  the  duck  in 
four;  those  of  the  goose  in  five; 
and  those  of  the  ostrich  in  seven 
weeks.  As  far  as  we  can  judge,  a 
recurrent  period,  if  approximately 
of  the  right  duration  for  any  pro- 


cess or  function,  would  not,  when 
once  gained,  be  liable  to  change; 
consequently  it  might  be  thus  trans- 
mitted through  almost  any  humber 
of  generations.  But  if  the  function 
changed,  the  period  would  have  to 
change,  and  would  be  apt  to  change 
almost  abruptly  by  a  whole  week. 
This  conclusion,  if  sound,  is  highly 
remarkable ;  for  the  period  of  gesta- 
tion in  each  mammal,  and  the 
hatching  of  each  bird's  eggs,  and 
many  other  vital  processes,  thus 
betray  to  us  the  primordial  birth- 
place of  these  animals. 


J 
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CHAPTER  VII. 
Ok  the  Baobs  of  Man. 

The  nature  and  value  of  specific  characters — Application  to  the  races  of 
man — ^Arguments  in  favour  of,  and  opposed  to,  ranking  the  so-called 
i-aces  of  man  as  distinct  species — Sub-species — ^Monogenists  and  poly- 
genists — Convergence  of  character — Numerous  points  of  resemblance  in 
body  and  mind  between  the  most  distinct  races  of  man — The  state  of 
man  when  he  first  spread  over  the  earth — Each  race  not  descended  from 
a  single  pair — ^The  extinction  of  races — The  formation  ot  races — ^The 
effects  of  crossing — Slight  influence  of  the  direct  action  of  the  con- 
ditions of  life — Slight  or  no  influence  of  natural  selection — Sexual 
selection. 

It  is  not  my  intention  here  to  describe  the  Beveial  so-called  races 
of  men ;  but  I  am  abont  to  enquire  what  is  the  value  of  the  dif- 
ferences between  them  under  a  classificatory  i>oint  of  view,  and 
how  they  have  originated.  In  determining  whether  two  or  more 
allied  forms  ought  to  be  ranked  as  species  or  varieties,  naturalists 
are  practically  guided  by  the  following  considerations;  namely,  the 
amount  of  difference  between  them,  and  whether  such  differences 
relate  to  few  or  many  points  of  structure,  and  whether  they  arc 
of  physiological  importance ;  but  more  especially  whether  they 
are  constant.  Constancy  of  character  is  what  is  chiefly  valued 
and  sought  for  by  naturalists.  Whenever  it  can  be  shewn,  or 
rendered  probable,  that  the  forms  in  question  have  remained 
distinct  for  a  long  period,  this  becomes  an  argument  of  much 
weight  in  favour  of  treating  them  as  species.  Even  a  sbght 
degree  of  sterility  between  any  two  forms  when  first  crossed,  or 
in  their  offspring,  is  generally  considered  as  a  decisive  test  of 
their  specific  distinctness;  and  their  continued  persistence 
without  blending  within  the  same  area,  is  usually  accepted  as 
sufficient  evidence,  either  of  some  degree  of  mutual  sterility,  or 
in  the  case  of  animals  of  some  mutual  repugnance  to  pairing. 

Independently  of  fusion  from  intercrossing,  the  complete 
absence,  in  a  well-investigated  region,  of  varieties  linking 
together  any  two  closely-allied  forms,  is  probably  the  most 
important  of  all  the  criterions  of  their  specific  distinctness ;  and 
this  is  a  somewhat  different  consideration  from  mere  constancy 
of  character,  for  two  forms  may  be  highly  variable  and  yet  not 
yield  intermediate  varieties.  Geographical  distribution  is  often 
brought  into  play  unconsciously  and  sometimes  consciously ;  so 
that  forms  living  in  two  widely  separated  areas,  in  which  most 
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of  the  other  inhabitants  are  specifically  distinct,  are  themselves 
usually  looked  at  as  distinct ;  but  in  truth  this  affords  no  aid  in  dis- 
tinguishing geographical  races  from  so-called  good  or  true  species. 

Now  let  us  apply  these  generally-admitted  priuciples  to  the 
races  of  man,  viewing  him  in  the  same  spirit  as  a  naturalist  would 
any  other  animal.  In  regard  to  the  amount  of  difference  between 
the  races,  we  must  make  some  allowance  for  our  nice  powers  of 
discrimination  gained  by  the  long  habit  of  observing  ourselves. 
In  India,  as  Elphinstone  remarks,  although  a  newly-arrived 
European  cannot  at  first  distinguish  the  various  native  races, 
yet  they  soon  appear  to  him  extremely  dissimilar  ;^  and  the 
Hindoo  cannot  at  first  perceive  any  difference  between  the  several 
European  nations.  Even  the  most  distinct  races  of  man  are 
much  more  like  each  other  in  form  than  would  at  first  be  sup- 
posed ;  certain  negro  tribes  must  be  excepted,  whilst  others,  as 
Dr.  Rohlfs  writes  to  me,  and  as  I  have  myself  seen,  have 
Gancasian  features.  This  general  similarity  is  well  shewn  by 
the  French  photographs  in  the  Collection  Anthropologique  du 
Museum  de  Paris  of  the  men  belonging  to  various  races,  the 
greater  niunber  of  which  might  pass  for  Europeans,  as  many 
persons  to  whom  I  have  shewn  them  have  remarked.  Neverthe- 
less, these  men,  if  seen  alive,  would  undoubtedly  appear  very 
distinct,  so  that  we  are  clearly  much  influenced  in  our  judgment 
by  the  mere  colour  of  the  skin  and  hair,  by  slight  differences  in 
the  features,  and  by  expression. 

There  is,  however,  no  doubt  that  the  various  races,  when 
carefully  compared  and  measured,  differ  much  from  each  other, 
— as  in  the  texture  of  the  hair,  the  relative  proportions  of  all  parts 
of  the  body,'  the  capacity  of  the  lungs,  the  form  and  capacity  of 
the  skull,  and  even  in  the  convolutions  of  the  brain."  But  it 
would  be  an  endless  task  to  specify  the  numerous  points  of 
difference.  The  races  differ  also  in  constitution,  in  acclimatisation 
and  in  liability  to  certain  diseases.  Their  mental  characteristics 
are  likewise  very  distinct ;  chiefly  as  it  would  appear  in  their 
emotional,  but  partly  in  their  intellectual  faculties.  Every  one 
who  has  had  the  opportunity  of  comparison,  must  have  been 


»  '  History  of  India,'  1841,  toI.  i. 
p.  323.  Father  Ripa  makes  exactly 
the  same  remark  with  respect  to 
the  Chinese. 

'  A  vast  number  of  measure- 
ments of  Whites,  Blacks,  and  In- 
dians, are  given  in  the  *•  Inyestiga- 
tions  in  the  Military  and  Anthropo- 
log.  Statistics  of  American  Soldiers/ 
by  B.  A.  Gould,  1869,  pp.  298-358 ; 


'On  the  capacity  of  the  lungs,'  p.  471. 
See  also  the  numerous  and  valuable 
tables,  by  Dr.  Weisbach,  from  the 
observations  of  Dr.  Scherzer  and 
Dr.  Schwarz,  in  the  '  Reise  der 
f^ovara:  Anthropolog.  Theil,'  1867. 
'  See,  for  instance,  Mr.  Marshall's 
account  of  the  brain  of  a  Bush- 
woman,  in  'Phil.  Transact.'  1861, 
p.  519. 
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struck  with  the  contrast  between  the  taciturn^  even  morose, 
aborigines  of  S.  America  and  the  light-hearted^  talkative  negroes. 
There  is  a  nearly  similar  contrast  between  the  Malays  and  the 
Papuans/  who  live  under  the  same  physical  conditions,  and  are 
sejyarated  &om  each  other  only  by  a  narrow  space  of  sea. 

We  will  first  consider  the  arguments  which  may  bo  advanced 
in  favour  of  classing  the  races  of  man  as  distinct  species,  and 
then  the  arguments  on  the  other  side.  If  a  naturalist,  who  had 
never  before  seen  a  Negro,  Hottentot,  Australian,  or  Mongolian, 
were  to  compare  them,  he  would  at  once  perceive  that  they 
differed  in  a  multitude  of  characters,  some  of  slight  and  some  of 
considerable  importance.  On  enquiry  he  would  find  that  they 
were  adapted  to  live  under  widely  different  climates,  and  that 
they  differed  somewhat  in  bodily  constitution  and  mental  dis- 
position. If  he  were  then  told  that  hundreds  of  similar  specimens 
could  be  brought  from  the  same  countries,  he  would  assuredly 
declare  that  they  were  as  good  species  as  many  to  which  he  had 
been  in  the  habit  of  affixing  specific  names.  This  conclusion 
would  be  greatly  strengthened  as  soon  as  he  had  ascertained  that 
these  forms  had  all  retained  the  same  character  for  many 
centuries ;  and  that  negroes,  apparently  identical  with  existing 
negroes,  had  lived  at  least  4000  years  ago.°  He  would  also  hear, 
on  the  authority  of  an  excellent  observer.  Dr.  Lund,*  that  the 
human  skulls  found  in  the  caves  of  Brazil,  entombed  with  many 
extinct  mammals,  belonged  to  the  same  type  as  that  now  pre- 
Vaib'ng  throughout  the  American  Continent. 


*  Wallace,  'The  Malay  Archi- 
pelago/ vol.  ii.  1869,  p.  178.' 

^  With  respect  to  the  figui*es  in 
the  famous  Egyptian  cayes  of  Abou- 
Simbel,  M.  Poachet  says  (*  The 
Plurality  of  the  Human  Races,'  Eng. 
translat.  1864,  p.  50),  that  he  was 
far  from  finding  recognisable  repre- 
sentations of  the  dozen  or  more 
nations  which  some  authors  beliere 
that  they  can  recognise.  Even  some 
of  the  most  strongly-marked  races 
cannot  be  identified  with  that  de- 
gree of  unanimity  which  might  have 
been  expected  from  what  has  been 
written  on  the  subject.  Thus 
Messrs.  Nott  and  Gliddon  ('Types 
of  Mankind,'  p.  148)  state  that 
Rameses  II.,  or  the  Qreat,  has 
features  superbly  European ;  where- 
as Knox,  another  firm  believer  in 
the  specific  distinctness  of  the  races  of 


man  ('Races  of  Man^'  1850,  p.  201), 
speaking  of  young  Memnon  (the 
same  as  Rameses  II.,  as  I  am  in- 
formed by  Mr.  Birch),  insists  in  the 
strongest  manner  that  he  is  identical 
in  character  witii  the  Jews  of  Ant- 
werp. Again,  when  I  looked  at  the 
statue  of  Amunoph  III.,  I  agreed  with 
two  officers  of  the  establishment, 
both  competent  judges,  that  he  had 
a  strongly  marked  negro  type  of 
features;  but  Messrs.  Nott  and 
Gliddon  (ibid.  p.  146,  fig.  53)  de- 
scribe him  as  a  hybrid,  but  not  of 
"  negro  intermixture." 

'  As  quoted  by  Nott  and  Gliddon, 
*  Types  of  Mankind,'  1854,  p.  439. 
They  give  also  corroborative  evi- 
dence ;  but  C.  Vogt  thinks  that  the 
subject  requires  further  investiga- 
tion. 
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Our  naturalist  would  .then  perhaps  turn  to  geographical  dis- 
tribution, and  he  would  probably  declare  that  those  forms  must 
be  distinct  sx)ecics,  which  differ  not  only  in  appearance,  but 
are  fitted  for  hot,  as  well  as  damp  or  dry  countries,  and  for  the 
Arctic  regions.  He  might  appeal  to  the  fact  that  no  species  in 
the  group  next  to  man,  namely  the  Quadrumana,  can  resist  a  low 
temperature,  or  any  considerable  change  of  climate ;  and  that 
the  species  which  come  nearest  to  man  have  never  been  reared 
to  maturity,  even  under  the  temperate  climate  of  Europe.  He 
would  be  deeply  impressed  with  the  fact,  first  noticed  by  Agassiz,^ 
that  the  different  races  of  man  are  distributed  over  the  world  in 
the  same  zoological  provinces,  as  those  inhabited  by  undoubtedly 
distinct  species  and  genera  of  mammals.  This  is  manifestly  the 
case  with  the  Australian,  Mongolian,  and  Negro  races  of  man ;  in 
a  less  well-marked  manner  with  the  Hottentots;  but  plainly 
with  the  Papuans  and  Malays,  who  are  separated,  as  Mr.  Wallace 
has  shewn,  by  nearly  the  same  line  which  divides  the  great 
Malayan  and  Australian  zoological  provinces.  The  Aborigines 
of  America  range  throughout  the  Continent ;  and  this  at  first 
appears  opposed  to  the  above  rule,  for  most  of  the  productions  of 
the  Southern  and  Northern  halves  differ  widely :  yet  some  few 
living  forms,  as  the  opossum,  range  from  the  one  into  the  other, 
as  did  formerly  some  of  the  gigantic  Edentata.  The  Esquimaux, 
like  other  Arctic  animals,  extend  round  the  whole  polar  regions. 
It  should  be  observed  that  the  amoimt  of  difference  between  the 
mammals  of  the  several  zoological  provinces  does  not  correspond 
with  the  degree  of  separation  between  the  latter ;  so  that  it  can 
hardly  be  considered  as  an  anomaly  that  the  Negro  differs  more, 
and  the  American  much  less  from  the  other  races  of  man,  than 
do  the  mammals  of  the  African  and  American  continents  from 
the  mammals  of  the  other  provinces.  Man,  it  may  be  added, 
does  not  appear  to  have  aboriginally  inhabited  any  oceanic  island ; 
and  in  this  respect  he  resembles  the  other  members  of  his  class. 

In  determining  whether  the  supposed  varieties  of  the  same 
kind  of  domestic  animal  should  be  ranked  as  such,  or  as  spe- 
cifically distinct,  that  is,  whether  any  of  them  are  descended  from 
distinct  wild  species,  every  naturalist  would  lay  much  stress  on 
the  fact  of  their  external  parasites  being  specifically  distinct. 
All  the  more  stress  would  be  laid  on  this  fact,  as  it  would  be  an 
exceptional  one ;  for  I  am  informed  by  Mr.  Denny  that  the  most 
different  kinds  of  dogs,  fowls,  and  pigeons,  in  England,  are 
infested  by  the  same  species  of  Pediculi  or  lice.  Now  Mr.  A. 
Murray  has  carefully  examined  the  Pediculi  collected  in  different 

'  'Diversity  of  Origin  of  the  Human  Rnccs,*  in  the  *  Christian 
Examiner,'  July  1850. 
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countries  from  the  di£fei«nt  races  of  man;"  and  he  finds  that 
they  differ,  not  only  in  colour,  but  in  the  structure  of  their 
claws  and  limbs.  In  every  case  in  which  many  specimens  were 
obtained  the  differences  were  constant.  The  surgeon  of  a  whaling 
ship  in  the  Pacific  assured  me  that  when  the  Pediculi,  with 
which  some  Sandwich  Islanders  on  board  swarmed,  strayed  on 
to  the  bodies  of  the  English  sailors,  they  died  in  the  course  of 
three  or  four  days.  These  Pediculi  were  darker  coloured,  and 
appeared  different  from  those  proper  to  the  natives  of  Chiloe  in 
South  America,  of  which  he  gave  me  specimens.  These,  again, 
appeared  larger  and  much  softer  than  European  lice.  Mr. 
Murray  procured  four  kinds  from  Africa,  namely  from  the  Negroes 
of  the  Eastern  and  Western  coasts,  from  the  Hottentots  and 
KafiSrs ;  two  kinds  from  the  natives  of  Australia ;  two  from  North 
and  two  from  South  America.  In  these  latter  cases  it  may  be 
presumed  that  the  Pediculi  came  from  natives  inhabiting  different 
districts.  With  insects  slight  structural  differences,  if  constant, 
are  generally  esteemed  of  specific  value:  and  the  fact  of  the 
races  of  man  being  infested  by  parasites,  which  appear  to  be 
specifically  distinct,  might  fedrly  be  urged  as  an  argument  that 
the  races  themselves  ought  to  be  classed  as  distinct  species. 

Our  supposed  naturalist  having  proceeded  thus  feur  in  his 
investigation,  would  next  enquire  whether  the  races  of  men,  when 
crossed,  were  in  any  degree  sterile.  He  might  consult  the  work* 
of  Professor  Broca,  a  cautious  and  philosophical  observer,  and  in 
this  he  would  find  good  evidence  that  some  races  were  quite 
fertile  together,  but  evidence  of  an  opposite  nature  in  regard  to 
other  races.  Thus  it  has  been  asserted  that  the  native  women  of 
Australia  and  Tasmania  rarely  produce  children  to  European 
men ;  the  evidence,  however,  on  this  head  has  now  been  shewn 
to  be  almost  valueless.  The  half-castes  are  killed  by  the  pure 
blacks :  and  an  account  has  lately  been  published  of  eleven  half- 
caste  youths  murdered  and  burnt  at  the  same  time,  whose 
remains  were  found  by  the  police.^^  Again,  it  has  often  been 
said  that  when  mulattoes  intermarry  they  produce  few  children; 
on  the   other  hand,  Br.  Bachman  of  Charleston"  positively 


•  'Transact.  R.Soc.  of  Edinburgh,* 
vol.  xxii.  1861,  p.  567. 

*  '  On  the  Phenomena  of  Hybridity 
in  the  Genus  Homo,'  £ng.  translat. 
1864. 

'*  See  the  interesting  letter  by 
Mr.  T.  A.  Murray,  in  the  '  Anthro- 
polog.  Review,'  April  1868,  p.  liil. 
In  this  letter  Count  Strzelecki's 
statement,  that  Australian  women 


who  have  borne  children  to  a  white 
man  are  afterwards  sterile  with 
their  own  race,  is  disproved.  M.  A. 
de  Quatrefages  has  also  collected 
('Revue  des  Cours  Scientifiques,' 
March  1869,  p.  239)  much  evidence 
that  Australians  and  Europeans  are 
not  sterile  when  crossed. 

"    'An    Examination    of    Prof. 
Agassiz's  Sketch  of  the  Nat  Pro* 
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asserts  that  he  has  known  mulatto  families  which  have  inter- 
married for  several  generations^  and  have  continued  on  an 
average  as  fertile  as  either  pure  whites  or  pure  blacks.  Enquiries 
formerly  made  by  Sir  C.  Lyell  on  this  subject  led  him,  as  he 
informs  me,  to  the  same  conclusion.^  In  the  United  States  the 
census  for  the  year  1854  included,  according  to  Dr.  Bachman, 
405,751  mulattoes ;  and  this  number,  considering  all  the  circimi- 
stances  of  the  case,  seems  small ;  but  it  may  partly  be  accounted 
for  by  the  degraded  and  anomalous  position  of  the  class,  and  by 
the  profligacy  of  the  women.  A  certain  amount  of  absorption  of 
mulattoes  into  negroes  must  always  be  in  progress;  and  this 
would  lead  to  an  apparent  diminution  of  the  former.  The  inferior 
vitality  of  mulattoes  is  spoken  of  in  a  trustworthy  work^^  as  a 
well-known  phenomenon ;  and  this,  although  a  different  considera- 
tion from  their  lessened  fertility,  may  perhaps  be  advanced  as 
a  proof  of  the  specific  distinctness  of  the  parent  races.  No  doubt 
both  animal  and  vegetable  hybrids,  when  produced  from  extremely 
distinct  species,  are  liable  to  premature  death ;  but  the  parents 
of  mulattoes  cannot  be  put  imder  the  category  of  extremely 
distinct  species.  The  conunon  Mule,  so  notorious  for  long  life 
and  vigour,  and  yet  so  sterile,  shews  how  little  necessary  con- 
nection there  is  in  hybrids  between  lessened  fertility  and  vitality ; 
other  analogous  cases  could  be  cited. 

Even  if  it  should  hereafter  be  proved  that  all  the  races  of 
men  were  perfectly  fertile  together,  he  who  was  inclined  from 
other  reasons  to  raoik  them  as  distinct  species,  might  with  justice 
argue  that  fertility  and  sterility  are  not  safe  criterionsof  specific 
distinctness.  We  know  that  these  qualities  are  easily  affected 
by  changed  conditions  of  life,  or  by  close  inter-breeding,  and  that 
they  are  governed  by  highly  complex  laws,  for  instance,  that  of 
the  unequal  fertility  of  converse  crosses  between  the  same  two 
species.  With  forms  which  must  be  ranked  as  tmdoubted 
species,  a  perfect  series  exists  from  those  which  are  absolutely 
sterile  when  crossed,  to  those  which  are  almost  or  completely 


vinces  of  the  Animal  World,'  Charles- 
ton, 1855,  p.  44. 

"  Dr.  Rohlfe  writes  to  me  that 
he  fonnd  the  mixed  races  in  the 
Great  Sahara,  derived  from  Arabs, 
Berbers,  and  Negroes  of  three  tribes, 
extraordinarily  fertile.  On  the  other 
hand,  Mr.  Winwood  Reade  informs 
me  that  the  Kegroes  on  the  Gold 
Coast,  though  admiring  white  men 
and  mulattoes,  have  a  maxim  that 
mulattoes  should  not  intermarry,  as 


the  children  are  few  and  sicKlv. 
This  belief,  as  Mr.  Reade  remarks, 
deserves  attention,  as  white  men 
have  visited  and  resided  on  the  Gold 
Coast  for  four  hundred  years,  so 
that  the  natives  have  had  ample 
time  to  gain  knowledge  through 
experience. 

"  *  Military  and  Anthropolog. 
Statistics  of  American  Soldiers,'  by 
B.  A.  Gould,  1869,  p.  319. 
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fertile.  The  d^rees  of  sterility  do  not  coincide  strictly  with 
the  degrees  of  difference  between  the  parents  in  external  structure 
or  habits  of  life.  Man  in  many  respects  may  be  compared  with 
those  animals  which  have  long  been  domesticated,  and  a  large 
body  of  eyidence  can  be  advanced  in  favour  of  the  Fallasian 
doctrine,'^  that  domestication  tends  to  eliminate  the  sterility 
which  is  so  general  a  result  of  the  crossing  of  species  in  a  state 
of  nature.  From  these  several  considerations,  it  may  be  justly 
urged  that  the  perfect  fertility  of  the  intercrossed  races  of  man, 
if  established,  would  not  absolutely  preclude  us  from  ranking 
them  as  distinct  8X)ecie8. 

Independently  of  fertility,  the  characters  presented  by  the  off- 
spring from  a  cross  have  been  thought  to  indicate  whether  or  not 
the  parent-forms  ought  to  be  ranked  as  species  or  varieties;  but 
after  carefully  studying  the  evidence,  I  have  come  to  the  con- 
clusion that  no  general  rules  of  this  kind  can  be  trusted.  The 
ordinary  result  of  a  cross  is  the  production  of  a  blended  or 

i<  <  The  Variation  of  Animals  and     sterile,  it  is  scarcely  possible  that 


Plants  under  Domestication/  vol.  ii. 
p.  109.  I  may  here  remind  the 
reader  that  the  sterility  of  species 
when  crossed  is  not  a  specially- 
acquired  quality,  but,  like  the  in- 
capacity of  certain  trees  to  be  graft- 
ed together,  is  incidental  on  other 
acquired  differences.  The  nature 
of  these  differences  is  unknown,  but 
they  relate  more  especially  to  the  re- 
productive system,  and  much  less  so 
to  external  structure  or  to  ordinary 
differences  in  constitution.  One 
important  element  in  the  sterility 
of  crossed  species  apparently  lies  in 
one  or  both  having  been  long  habi- 
tuated to  fixed  conditions ;  for  we 
know  that  changed  conditions  have 
a  special  influence  on  the  repro- 
ductive system,  and  we  have  good 
reason  to  believe  (as  before  re- 
marked) that  the  fluctuating  con- 
ditions of  domestication  tend  to 
eliminate  that  sterility  which  is  so 
general  with  species,  in  a  natural 
state,  when  crossed.  It  has  else- 
where been  shewn  by  me  (ibid.  vol. 
ii.  p.  185,  and  *  Origin  of  Species' 
5th  edit.  p.  317),  that  the  sterility 
of  crossed  species  has  not  been  ac- 
quired through  natural  selection : 
we  can  see  that  when  two  forms 
ave    already  been  rendered  very 


their  sterility  should  be  augmented 
by  the  preservation  or  survival  of 
the  more  and  more  sterile  indi- 
viduals; for  as  the  sterility  in- 
creases, fewer  and  fewer  offspring 
will  be  produced  from  which  to 
breed,  and  at  last  only  single  in- 
dividuals will  be  produced,  at  the 
rarest  intervals.  But  there  is  even 
a  higher  grade  of  sterility  than 
this.  Both  Gartner  and  Kolreuter 
have  proved  that  in  genera  of  plants 
including  many  species,  a  series 
can  be  fbrmed  from  species  which 
when  crossed  yield  fewer  and  fewer 
seeds,  to  species  which  never  pro- 
duce a  single  seed,  but  yet  are 
affected  by  the  pollen  of  the  other 
species,  as  shewn  by  the  swelling 
of  the  germen.  It  is  here  mani- 
festly impossible  to  select  the  more 
sterile  individuals,  which  have  al- 
ready ceased  to  yield  seeds ;  so  that 
the  acme  of  sterility,  when  the 
germen  alone  is  affected,  cannot 
have  been  gained  through  selection. 
This  acme,  and  no  doubt  the  other 
grades  of  sterility,  are  the  incidental 
I'esults  of  certain  unknown  differ- 
ences in  the  constitution  of  the  re- 
productive system  of  the  species 
which  are  crossed. 
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intermediate  fonn ;  but  in  certain  cases  some  of  the  offspring  take 
cloeely  after  one  parent-form,  and  some  after  the  other.  This  is 
especially  apt  to  occur  when  the  parents  differ  in  characters 
which  first  appeared  as  sudden  yariations  or  monstrosities.^^  I 
refer  to  this  point,  because  Dr.  Bohlfis  informs  me  that  he  has 
frequently  seen  in  Africa  the  offepring  of  negroes  crossed  with 
members  of  other  races,  either  completely  black  or  completely 
white,  or  rarely  piebald.  On  the  other  hand,  it  is  notorious 
that  in  America  mulattoes  commonly  present  an  intermediate 
api)earance. 

We  haye  now  seen  that  a  naturalist  might  feel  himself  fully 
justified  in  ranking  the  races  of  man  as  distinct  species ;  for  he 
has  found  that  they  are  distinguished  by  many  differences  in 
structure  and  constitution,  some  being  of  importance.  These 
differences  haye,  also,  remained  nearly  constant  for  yery  long 
X>eriods  of  time.  Our  naturalist  will  haye  been  in  some  degree 
influenced  by  the  enormous  range  of  man,  which  is  a  great 
anomaly  in  the  class  of  mammals,  if  mankind  be  yiewed  as  a 
single  species.  He  will  haye  been  struck  with  the  distribution  of 
the  seyeral  so-called  races,  which  accords  with  that  of  other 
undoubtedly  distinct  species  of  mammals.  Finally,  he  might 
urge  that  the  mutual  fertility  of  all  the  races  has  not  as  yet  been 
folly  proyed,  and  eyeu  if  proyed  would  not  be  an  absolute  proof 
of  their  specific  identity. 

On  the  other  side  of  the  question,  if  our  supposed  naturalist 
were  to  enquire  whether  the  forms  of  man  keep  distinct  like 
ordinary  species,  when  mingled  together  in  large  numbers  in  the 
same  country,  he  would  immediately  discoyer  that  this  was  by 
no  means  the  case.  In  Brazil  he  would  behold  an  immense 
mongrel  population  of  Negroes  and  Portuguese ;  in  Ghiloe,  and 
other  i)arts  of  South  America,  he  would  behold  the  whole  popu- 
lation consisting  of  Indians  and  Spaniards  blended  in  yarious 
degrees.^'  In  many  parts  of  the  same  continent  he  would  meet 
with  the  most  complex  crosses  between  Negroes,  Indians,  and 
Europeans;  and  judging  from  the  yegetable kingdom,  such  triple 
crosses  afford  the  seyerest  test  of  the  mutual  fertility  of  the 
XMurent-forms.  In  one  island  of  the  Pacific  he  would  find  a 
small  population  of  mingled  Polynesian  and  English  blood ;  and 
in  the  F^i  Archipelago  a  population  of  Polynesian  and  Negritos 

'*  *  The  Variation    of  Animals,'  success  and  energy  of  the  Panlistas 

&C.,  Tol.  iL  p.  92.  in  Brazil,  who  are  a  much  crossed 

1*  M.  de  Qnatrefages  has  giren  race  of  Portuguese  and  Indians,  with 

('  Anthropolog.  Reriew,'  Jan.  1869,  a  mixture  of  the  blood  of  other 

p.  32)  an  ii)teresting  acconnt  of  th^  racos, 
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crossed  in  all  degrees.  IVIany  aimlogoas  cases  could  be  bo  added ; 
for  instance,  in  Africa.  Hence  the  races  of  man  are  not  suf- 
ficiently distinct  to  inhabit  the  same  country  without  fusion ; 
and  the  absence  of  fusion  affords  the  usual  and  best  test  of 
specific  distinctness. 

Our  naturalist  would  likewise  be  much  disturbed  as  soon  as 
he  perceived  that  the  distinctive  characters  of  all  the  races  were 
highly  variable.  This  fact  strikes  every  one  on  first  beholding 
the  negro  slaves  in  Brazil,  who  have  been  imported  from  all 
parts  of  Africa.  The  same  remark  holds  good  with  the 
Polynesians,  and  with  many  other  races.  It  may  bo  doubted 
whether  any  character  can  be  named  which  is  distinctive  of  a 
race  and  is  constant.  Savages,  even  witliiii  the  limits  of  the 
same  tribe,  arc  not  nearly  so  uniform  in  character,  as  has  been 
often  asserted.  Hottentot  women  offer  certain  peculiarities, 
more  strongly  marked  than  those  occurring  in  any  other  race, 
but  these  are  known  not  to  be  of  constant  occurrehce.  In  the 
several  American  tribes,  colour  and  hairiness  differ  considerably; 
as  does  colour  to  a  certain  degree,  and  the  shape  of  the  features 
greatly,  in  the  Negroes  of  Africa.  The  shape  of  the  skull  varies 
much  in  some  races;"  and  so  it  is  with  every  other  character. 
Now  all  naturalists  have  learnt  by  dearly-bought  experience,  how 
rash  it  is  to  attempt  to  define  species  by  the  aid  of  inconstant 
characters. 

But  the  most  weighty  of  all  the  arguments  against  treating 
the  races  of  man  as  distinct  species,  is  tliat  they  graduate  into 
each  other,  independently  in  many  cases,  as  far  as  we  can  judge, 
of  their  having  intercrossed.  Man  has  been  studied  more 
carefully  than  any  other  animal,  and  yet  there  is  the  greatest 
possible  diversity  amongst  capable  judges  whether  he  should  be 
classed  as  a  single  species  or  race,  or  as  two  (Virey),  as  tlu-ee 
(Jacquinot),  as  four  (Kant),  five  (Blumenbach),  six  (Buffon), 
seven  (Hunter),  eight  (Agassiz),  eleven  (Pickering),  fifteen 
(Bory  St.  Vincent),  sixteen  (Desmoulins),  twenty-two  (Morton), 
sixty  (Crawfurd),  or  as  sixty-three,  according  to  Burke."  This 
diversity  of  judgment  does  not  prove  that  the  races  ought  not 
to  be  ranked  as  specias,  but  it  shews  that  they  graduate  into  each 


'^  For  instance  with  the  abori- 
gines of  America  and  Australia. 
Prof.  Huxley  says  (*  Transact.  Inter- 
nat.  Congress  of  Prehist.  Arch.' 
1868,  p.  105)  that  the  skulls  of 
many  South  Germans  and  Swiss  are 
**  as  short  and  as  broad  as  those  of 
«'  the  Tartars,"  &o. 


''  See  a  good  discussion  on  this 
subject  in  Waitz,  'Introduct.  to 
Anthropology/  Eng.  translat.  1863, 
pp.  198-208,  227.  I  have  taken 
some  of  the  aboTe  statements  from 
H.  Tuttle's  'Origin  and  Antiquity 
of  Physical  Man,*  Boston,  1866,  p. 
35. 
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other,  and  that  it  is  hardly  possible  to  discover  clear  distinctiye 
characters  between  them. 

Eyery  naturalist  who  has  had  the  misfortune  to  imdertake  the 
description  of  a  group  of  highly  varying  organisms,  has  en- 
countered cases  (I  speak  after  experience)  precisely  like  that  of 
man ;  and  if  of  a  cautious  disposition,  he  will  end  by  uniting  all 
the  forms  which  graduate  into  each  other,  under  a  single 
Bpecies ;  for  he  will  say  to  himself  that  he  has  no  right  to  give 
names  to  objects  which  he  cannot  define.  Cases  of  this  kind 
occur  in  the  Order  which  includes  man,  namely  in  certain  genera 
of  monkeys;  whilst  in  other  genera,  as  in  Gercopithecus,  most  of 
the  8i)ecies  can  be  determined  with  certainty.  In  the  American 
genus  Cebus,  the  various  forms  are  ranked  by  some  naturalists 
as  species,  by  others  as  mere  geographical  races.  Now  if 
numerous  specimens  of  Cebus  were  collected  from  all  parts  of 
South  America,  and  those  forms  which  at  present  appear  to  be 
specifically  distinct,  were  found  to  graduate  into  each  other  by 
close  steps,  they  would  usually  be  ranked  as  mere  varieties  or 
races ;  and  this  course  has  been  followed  by  most  naturalists 
with  respect  to  the  races  of  man.  Nevertheless,  it  must  be 
confessed  that  there  are  forms,  at  least  in  the  vegetable  king- 
dom," which  we  cannot  avoid  naming  as  species,  but  which  are 
connected  together  by  numberless  gradations,  independently  of 
intercrossing. 

Some  naturalists  have  lately  employed  the  term  "  sub-species" 
to  designate  forms  which  possess  many  of  the  characteristics  of 
true  species,  but  which  hardly  deserve  so  high  a  rank.  Now  if 
we  reflect  on  the  weighty  arguments  above  given,  for  raising  the 
races  of  man  to  the  dignity  of  species,  and  the  insuperable  diffi- 
culties on  the  other  side  in  defining  them,  it  seems  that  the  term 
"sub-species"  might  here  be  used  with  propriety.  But  from 
long  habit  the  term  "  race  "  will  perhaps  always  be  employed. 
The  choice  of  terms  is  only  so  far  important  in  that  it  is  desirable 
to  use,  as  far  as  possible,  the  same  terms  for  the  same  degrees  of 
difference.  Unfortunately  this  can  rarely  be  done :  for  the  larger 
genera  generally  include  closely-allied  forms,  which  can  be 
distinguished  only  with  much  difficulty,  whilst  the  smaller 
genera  within  the  same  family  include  forms  that  are  perfectly 
distinct ;  yet  all  must  be  ranked  equally  as  species.  So  again, 
species  within  the  same  large  genus  by  no  means  resemble 
each  other  to  the  same  degree :  on  the  contrary,  some  of  them 

**  Prof.  Nageli  has  carefullj  de*  has    made    analogons    remarks   on 

scribed  several  striking  cases  in  his  some    intermediate    forms    in    the 

*  Botanische   Mittheilungen/  B.   ii.  Composite  of  N.  America, 
J866,  8.  294-369,    Pro£  Asa  Grav 
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can  generally  be  arranged  in  little  groups  round  other  species, 
like  satellites  round  planets.*'^ 

The  question  whether  mankind  consists  of  one  or  several 
species  has  of  late  years  been  much  discussed  by  anthropologists, 
who  are  divided  into  the  two  schools  of  monogcnists  and 
polygenists.  Those  who  do  not  admit  the  principle  of  evolution, 
must  look  at  species  as  separate  creations,  or  as  in  some  manner 
as  distinct  entities ;  and  they  must  decide  what  forms  of  man  they 
will  consider  as  species  by  the  analogy  of  the  method  commonly 
pursued  in  ranking  other  organic  beings  as  species.  But  it  is  a 
hopeless  endeavour  to  decide  this  point,  until  some  definition  of 
the  term  "species"  is  generally  accepted;  and  the  definition 
must  not  include  an  indeterminate  element  such  as  on  act  of 
creation.  We  might  as  well  attempt  without  any  definition  to 
decide  whether  a  certain  number  of  houses  should  be  called  a 
village,  town,  or  city.  We  have  a  practical  illustration  of  the 
difficulty  in  the  never-ending  doubts  whether  many  closely-allied 
mammals,  birds,  insects,  and  plants,  which  represent  each 
other  respectively  in  North  America  and  EtLrope^  should  be 
ranked  as  species  or  geographical  races ;  and  the  like  holds  true 
of  the  productions  of  many  islands  situated  at  some  little  distance 
from  the  nearest  continent. 

Those  naturalists,  on  the  other  hand,  who  admit  the  principle 
of  evolution,  and  this  is  now  admitted  by  the  majority  of  rising 
men,  will  feel  no  doubt  that  all  the  races  of  man  are  descended 
from  a  single  primitive  stock ;  whether  or  not  they  may  think 
fit  to  designate  the  races  as  distinct  species,  for  the  sake  of  ex- 
pressing  their  amount  of  difference.^  With  our  domestic 
animals  the  question  whether  the  various  races  have  arisen  from 
one  or  more  species  is  somewhat  different.  Although  it  may  be 
admitted  that  all  the  races,  as  well  as  all  the  natural  species 
within  the  same  genus,  have  sprung  from  the  same  primitive 
stock,  yet  it  is  a  fit  subject  for  discussion,  whether  all  the 
domestic  races  of  the  dog,  for  instance,  have  acquired  their 
pi'esent  amount  of  difference  since  some  one  species  was  first 
domesticated  by  man;  or  whether  they  owe  some  of  their 
characters  to  inheritance  from  distinct  species,  which  had 
already  been  differentiated  in  a  state  of  nature.  With  man  no 
such  question  can  arise,  for  he  cannot  be  said  to  have  been 
domesticated  at  any  particular  period. 
During  an  early  stage  in  the  divergence  of  the  races  of  man 

«  'Origin  of  Species,'  6th  edit,     in  the  *  Fortnightly  Review,'  1865, 
p.  68.  p.  275. 

«»  5ec  Prof,  Hnxley  to  this  ^flfect 


Chap.  VII.  Tlte  Races  of  Man,  177 

from  a  oommon  stock,  the  differences  between  the  races  and 
their  nnmber  must  haye  been  small;  consequently  as  &r  &s 
their  distinguishing  characters  are  concerned,  they  then  had  less 
claim  to  rank  as  distinct  species  than  the  existing  so-called  races. 
Nevertheless,  so  arbitrary  is  the  term  of  species,  that  such  early 
races  would  perhaps  haye  been  ranked  by  some  naturalists  as 
distinct  species,  if  their  differences,  although  extremely  slight, 
had  been  more  constant  than  they  are  at  present,  and  had  not 
graduated  into  each  other. 

It  is  howeyer  possible,  though  far  from  probable,  that  the 
early  progenitors  of  man  might  formerly  haye  diverged  much  in 
character,  until  they  became  more  unlike  each  other  than  any 
now  existing  races;  but  that  subsequently,  as  suggested  by 
Vogt,"  they  converged  in  character.  When  man  selects  the  off- 
spring of  two  distinct  species  for  the  same  object,  he  sometimes 
induces  a  considerable  amount  of  convergence^  as  far  as  general 
appearance  is  concerned.  This  is  the  case,  as  shewn  by  Yon 
Kathusius,^  with  the  improved  breeds  of  the  pig,  which  are 
descended  from  two  distinct  species;  and  in  a  less  marked 
manner  with  the  improved  breeds  of  cattle.  A  great  anatomist, 
Gratiolet,  maintains  that  the  anthropomorphous  apes  do  not 
form  a  natural  sub-group;  but  that  the  orang  is  a  highly 
developed  gibbon  or  semnopithecus,  the  chimpanzee  a  highly 
developed  macacus,  and  the  gorilla  a  highly  developed  mandrill. 
If  this  conclusion,  which  rests  almost  exclusively  on  brain- 
characters,  be  admitted,  we  should  have  a  case  of  convergence 
at  least  in  external  characters,  for  the  anthropomorphous  apes 
are  certainly  more  like  each  other  in  many  x>oints,  than  they  are 
to  other  apes.  All  analogical  resemblances,  as  of  a  whale  to  a 
fish,  may  indeed  be  said  to  be  cases  of  convergence ;  but  this 
term  has  never  been  applied  to  superficial  and  adaptive  resem- 
blances. It  would,  however,  be  extremely  rash  to  attribute  to 
convergence  close  similarity  of  character  in  many  points  of 
structure  amongst  the  modified  descendants  of  widely  distinct 
beings.  The  form  of  a  crystal  is  determined  solely  by  the  mole- 
cular forces,  and  it  is  not  surprising  that  dissimilar  substances 
should  sometimes  assume  the  same  form;  but  with  organic 
beings  we  should  bear  in  mind  that  the  form  of  each  depends  on 
an  infinity  of  complex  relations,  namely  on  variations,  due  to 
causes  fi&r  too  intricate  to  be  followed, — on  the  nature  of  the 
variations  preserved,  these  depending  on  the  physicial  condi- 

**  *■  Lectares  on  Man,'  Eng.  trans-  schichie,      &;c.,     Schweineschadel,' 

lat.  1864,  p.  468.  1864,  s.  104.   With  respect  to  cattle, 

*3   'Die    Racen    des    Schweines,'  see  M.  de  Qoatrefages,   *Unit^  de 

1860,  8.  46.    •  Vorstudien  fUr  Ge-  TEsp^ce  Huraaine/  1861,  p.  119. 
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tioiis,  and  still  moro  on  the  surrounding  organisms  which  com- 
pete with  each^—and  lastly,  on  inheritance  (in  itself  a  fluctuating 
element)  from  innumerable  progenitors,  all  of  which  have  had 
their  forms  determined  through  equally  complex  relations.  It 
appears  incredible  that  the  modified  descendants  of  two  organ- 
isms,  if  these  differed  from  each  other  in  a  marked  manner, 
should  ever  afterwards  converge  so  closely  as  to  lead  to  a  near 
approach  to  identity  throughout  their  whole  organisation.  In 
the  case  of  the  convergent  races  of  pigs  above  referred  to,  evi- 
dence of  their  descent  from  two  primitive  stocks  is,  according  to 
Yon  Nathusius,  still  plainly  retained,  in  certain  bones  of  their 
skulls.  If  the  races  of  man  had  descended,  as  is  supposed  by 
some  naturalists,  from  two  or  more  species,  which  differed  from 
each  other  as  much,  or  nearly  as  much,  as  does  the  orang  from 
the  gorilla,  it  can  hardly  be  doubted  that  marked  diffei'cnces  in 
the  structure  of  certain  bones  would  still  be  discoverable  in  man 
OS  he  now  exists. 

Although  the  existing  races  of  man  differ  in  many  respects,  as 
in  colour,  hair,  shape  of  skull,  proportions  of  the  body,  &c.,  yet 
if  their  whole  structoie  be  taken  into  consideration  they  are 
found  to  resemble  each  other  closely  in  a  multitude  of  points. 
Many  of  these  ore  of  so  unimportant  or  of  so  singular  a  nature, 
that  it  is  extremely  improbable  that  they  should  have  been  inde- 
pendently acquired  by  aboriginally  distinct  species  or  races. 
The  same  remark  holds  good  with  equal  or  greater  force  with 
respect  to  the  numerous  points  of  mental  similarity  between  the 
most  distinct  races  of  man.  The  American  aborigines,  Negroes 
and  Europeans  are  as  different  from  each  other  in  mind  as  any 
three  races  that  can  be  named;  yet  I  was  incessantly  struck, 
whilst  living  with  the  Fuegians  on  board  the  "  Beagle,"  with  the 
many  little  traits  of  character,  shewing  how  similar  their  minds 
were  to  ours ;  and  so  it  was  with  a  full-blooded  nogro  with  whom 
I  happened  once  to  be  intimate. 

He  who  will  read  Mr.  Tylor^s  and  Sir  J.  Lubbock's  interesting 
works  ^  can  luurdly  flEul  to  be  deeply  impressed  with  the  doso 
similarity  between  the  men  of  all  races  in  tastes,  dispositions  and 
habits.  This  is  shewn  by  the  pleasure  which  they  all  take  in 
dancing,  rude  music,  acting,  painting,  tattooing,  and  otherwise 
decorating  themselves ;  in  their  mutual  comprehension  of  gesture- 
language,  by  the  same  expression  in  their  features,  and  by  the 
same  inarticulate  cries,  when  excited  by  the  same  emotions. 
This  similarity,  or  rather  identity,  is  striking,  when  contrasted 

•*  Tylor's 'Early  History  of  Man-  langaago,  see  p.  64.  Lubbock's 
kind,*  1865 :  with  respect  to  gesture-     *  Prehistoric  Times/  2nd  edit.  1869. 
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Tdth  the  different  expressions  and  cries  made  by  distinct  species 
of  monkeys.  There  is  good  evidence  that  the  art  of  shooting 
with  bows  and  arrows  has  not  been  handed  down  from  any 
common  prc^nitor  of  mankind,  yet  as  Westropp  and  Nilsson 
have  remarked,*'  the  stone  arrow-heads,  brought  from  the  most 
distant  parts  of  the  world,  and  manufactured  at  the  most  remote 
periods,  are  almost  identical ;  and  this  fact  can  only  be  accounted 
for  by  the  various  races  having  similar  inventive  or  mental 
powers.  The  same  observation  has  been  made  by  archssologists  ^ 
with  respect  to  certain  widely-prevalent  ornaments,  such  as  zig- 
zags, &c. ;  and  with  respect  to  various  simple  beliefs  and  cus- 
toms, such  as  the  burying  of  the  dead  under  megaUthic  struc- 
tures. I  remember  observing  in  South  America,''  that  there,  as 
in  so  many  other  parts  of  the  world,  men  have  generally  chosen 
the  summits  of  lofty  hills,  to  throw  up  piles  of  stones,  either  as 
a  record  of  some  remarkable  event,  or  for  burying  their  dead. 

Now  when  naturalists  observe  a  close  agreement  in  numerous 
small  details  of  habits,  tastes,  and  dispositions  between  two  or 
more  domestic  races,  or  between  nearly-allied  natural  forms, 
they  use  this  fact  as  an  argument  that  they  are  descended  from  a 
common  progenitor  who  was  thus  endowed ;  and  consequently 
that  all  should  be  classed  tmder  the  same  species.  The  same 
argument  may  be  applied  with  much  force  to  the  races  of  man. 

As  it  is  improbable  that  the  numerous  and  unimportant  points 
of  resemblance  between  the  several  races  of  man  in  bodily  struc- 
ture and  mental  faculties  (I  do  not  here  refer  to  similar  customs) 
should  all  have  been  indei)endently  acquired,  they  must  have  been 
inherited  from  progenitors  who  had  these  same  characters.  We 
thus  gain  some  insight  into  the  early  state  of  man,  before  he  had 
spread  step  by  step  over  the  face  of  the  earth.  The  spreading 
of  man  to  r^ons  widely  separated  by  the  sea,  no  doubt,  pre- 
ceded any  great  amount  of  divergence  of  character  in  the  several 
races ;  for  otherwise  we  should  sometimes  meet  with  the  same 
race  in  distinct  continents ;  and  this  is  never  the  case.  Sir  J. 
Lubbock,  after  comparing  the  arts  now  practised  by  savages  in 
all  parts  of  the  world,  specifies  those  which  man  could  not  have 
known,  when  he  first  wandered  from  his  original  birth-place ; 
for  if  once  learnt  they  would  never  have  been  forgotten.**    He 

•■  'On  Analogous  Forms  of  Im-  'Journal  of  Ethnological   Soc,'  as 

plemento/ in 'Memoirs of  Anthropo-  given  in  'Scientific  Opinion,'  June 

log.  Soc.,'  by  H.  M.  Westropp.    •  The  2nd,  1869,  p.  3. 

Fnmitive    Inhabitants    of  Scandi-  '^  *  Journal  of  Researches:  Voyftge 

navia,'  t:ug.  trunslat.  edited  by  Sir  of  the  "  Beagle," '  p.  46. 

J.  Lubbock,  1863,  p.  W,  "  *Prehi«twip  Tipi«s,'  1569,  p, 
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thiis  shews  that "  the  spear,  which  is  but  a  development  of  the 
"  knife-point,  and  the  club,  which  is  bnt  a  long  hammer,  az]e  the 
"  only  things  left."  He  admits,  however,  that  the  art  of  making 
fire  probably  had  been  already  discovered,  for  it  is  common  to 
all  the  races  now  existing,  and  was  known  to  the  ancient  cave- 
inhabitants  of  Europe.  Perhaps  the  art  of  making  rude  canoes 
or  rafts  was  likewise  known;  but  as  man  existed  at  a  remote 
epoch,  when  the  land  in  many  places  stood  at  a  very  different 
level  to  what  it  does  now,  he  would  have  been  able,  without  the 
aid  of  canoes,  to  have  spread  widely.  Sir  J.  Lubbock  further 
remarks  how  improbable  it  is  that  our  earliest  ancestors  could 
have  "  counted  as  high  as  ten,  considering  that  so  many  races 
"now  in  existence  cannot  get  beyond  four."  Nevertheless,  at 
this  early  period,  the  intellectual  and  social  faculties  of  man 
could  hardly  have  been  inferior  in  any  extreme  degree  to  those 
possessed  at  present  by  the  lowest  savages ;  otherwise  primeval 
man  could  not  have  been  so  eminently  successful  in  the  struggle 
for  life,  as  proved  by  his  early  and  wide  diffusion. 

From  the  fundamental  differences  between  certain'  languages, 
some  philologists  have  inferred  that  when  man  first  became 
widely  diffused,  he  was  not  a  speaking  animal ;  but  it  may  be 
suspected  that  languages,  far  less  perfect  than  any  now  spoken, 
aided  by  gestures,  nught  have  been  used,  and  yet  have  left  no 
traces  on  subsequent  and  more  highly-developed  tongues.  With- 
out the  use  of  some  language,  however  imperfect,  it  appears 
doubtful  whether  man's  intellect  could  liave  risen  to  the 
standard  implied  by  his  dominant  position  at  an  early  period. 

Whether  primeval  man,  when  he  possessed  but  few  arts,  and 
those  of  the  rudest  kind,  and  when  his  power  of  language  was 
extremely  imperfect,  would  have  deserved  to  be  called  man,  must 
depend  on  the  definition  which  we  employ.  In  a  series  of  forms 
graduating  insensibly  from  some  ape-like  creature  to  man  as  he 
now  exists,  it  would  be  impossible  to  fix  on  any  definite  point  when 
the  term  **  man  "  ought  to  be  used.  But  this  is  a  matter  of  very 
little  importance.  So  again,  it  is  almost  a  matter  of  indifference 
whether  the  so-called  races  of  man  are  thus  designated,  or  are 
ranked  as  species  or  sub>species ;  but  the  latter  term  appears  the 
more  appropriate.  Finally,  we  may  conclude  that  when  the 
principle  of  evolution  is  generally  accepted,  as  it  surely  will  be 
before  long,  the  dispute  between  the  monogenists  and  the  poly- 
genists  will  die  a  silent  and  unobserved  death. 

One  other  question  ought  not  to  be  passed  over  without  notice, 
namely,  whether,  as  is  sometimes  assumed,  each  sub-species  or 
race  of  man  has  sprung  from  a  single  pair  of  progenitors.    With 
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our  domestic  animals  a  new  race  can  readily  be  formed  by  care- 
fully matching  the  yarying  ofifspring  from  a  single  pair,  or  even 
from  a  single  individual  possessing  some  new  character;  but 
most  of  our  races  have  been  formed,  not  intentionally  from  a 
selected  pair,  but  unconsciously  by  the  preservation  of  many  in- 
dividuals which  have  varied,  however  slightly,  in  some  useful  or 
desired  manner.  If  in  one  country  stronger  and  heavier  horses, 
and  in  another  country  lighter  and  fleeter  ones,  were  habitually 
Iffeferred,  we  may  feel  sure  that  two  distinct  sub-breeds  would 
be  produced  in  the  course  of  time,  without  any  one  pair  having 
been  separated  and  bred  from,  iu  either  country.  Many  races 
have  been  thus  formed,  and  their  manner  of  fonnation  is  closely 
analogous  to  that  of  natural  species.  We  know,  also,  that  the 
horses  taken  to  the  Falkland  Islands  have,  during  successive 
generations,  become  smaller  and  weaker,  whilst  those  which  have 
run  wild  on  the  Pampas  have  acquired  larger  and  coarser  heads ; 
and  such  changes  are  manifestly  due,  not  to  any  one  pair,  but  to 
all  the  individuals  having  been  subjected  to  the  same  conditions, 
aided,  perhaps,  by  the  principle  of  reversion.  The  new  sub- 
breeds  in  such  cases  are  not  descended  from  any  single  pair,  but 
from  many  individuals  which  liave  varied  in  different  degrees, 
but  in  the  same  general  manner ;  and  we  may  conclude  that  the 
races  of  man  have  been  similarly  produced,  the  modifications 
being  either  the  direct  result  of  exposure  to  different  conditions, 
or  the  indirect  residt  of  some  form  of  selection.  But  to  this 
latter  subject  we  shall  presently  return. 

On  the  Extinction  of  the  l^ciceB  of  Man, — The  partial  or  complete 
extinction  of  many  races  and  sub-races  of  man  is  historically 
known.  Humboldt  saw  in  South  America  a  parrot  which  was 
the  sole  living  creature  that  could  speak  a  word  of  the  language 
of  a  lost  tribe.  Ancient  monuments  and  stone  implements 
found  in  all  parts  of  the  world,  about  which  no  tradition  has  been 
preserved  by  the  present  inhabitants,  indicate  much  extinction. 
Some  small  and  broken  tribes,  remnants  of  former  races,  still 
survive  in  isolated  and  generally  mountainous  districts.  In 
Europe  the  ancient  races  were  all,  according  to  Schaaffhausen,^ 
"  lower  in  the  scale  than  the  rudest  living  savages ;"  they  must 
therefore  have  differed,  to  a  certain  extent,  from  any  existing 
race.  The  remains  described  by  Professor  Broca  from  Les  Eyzics, 
though  they  unfortunately  appear  to  have  belonged  to  a  single 
fJEimily,  indicate  a  race  with  a  most  singular  combination  of  low 
or  fiimious,  and  of  high  characteristics.    This  race  is  "  entirely 

3B  Translation  in  <  Anthropological  Review,'  Oct.  1868,  p.  431 
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"  different  from  any  other,  ancient  or  modem,  that  we  have  ever 
"heard  of."*  It  differed,  therefore,  from  the  quaternary  race  of 
the  caverns  of  Belgium. 

Man  can  long  resist  conditions  which  appear  extremely  un- 
favourable for  his  existence.^  He  has  long  lived  in  the  extreme 
regions  of  the  North,  with  no  wood  for  his  canoes  or  implements, 
and  with  only  blubber  as  fuel,  and  melted  snow  as  drink.  In 
the  southern  extremity  of  America  the  Fuegians  survive  with- 
out the  protection  of  clothes,  or  of  any  building  worthy  to  1)6 
called  a  hovel.  In  South  Africa  the  aborigines  wander  over  arid 
plains,  where  dangerous  beasts  abound.  Man  can  withstand  the 
deadly  influence  of  the  Terai  at  the  foot  of  the  Himalaya,  and 
the  pestilential  shores  of  tropical  Africa. 

Extinction  follows  chiefly  from  the  competition  of  tribe  with 
tribe,  and  race  with  race.  Various  checks  are  always  in  action, 
serving  to  keep  down  the  numbers  of  each  savage  tribe, — such 
as  x)eriodical  famines,  nomadic  habits  and  the  consequent  deaths 
of  infants,  prolonged  suckling,  wars,  accidents,  sickness,  licen- 
tiousness, the  stealing  of  women,  infanticide,  and  especially 
lessened  fertility.  If  any  one  of  t]^ese  checks  increases  in  power, 
even  slightly,  the  tribe  thus. affected  tends  to  decrease;  and 
when  of  two  adjoining  tribes  one  becomes  less  numerous  and  less 
powerful  than  the  other,  the  contest  is  soon  settled  by  war, 
slaughter,  cannibalism,  slavery,  and  absorption.  Even  when  a 
weaker  tribe  is  not  thus  abruptly  swept  away,  if  it  once  begins 
to  decrease,  it  generally  goes  on  decreasing  until  it  becomes 
extinct.** 

When  civilised  nations  come  into  contact  with  barbarians  the 
struggle  is  short,  except  where  a  deadly  climate  gives  its  aid  to 
the  native  race.  Of  the  causes  which  lead  to  the  victory  of 
civilised  nations,  some  are  plain  and  simple,  others  complex  and 
obscure.  We  can  see  that  the  cultivation  of  the  land  will 
be  fatal  in  many  ways  to  savages,  for  they  cannot,  or  will  not, 
change  their  habits.  New  diseases  and  vices  have  in  some  cases 
proved  highly  destructive ;  and  it  appears  that  a  new  disease 
often  causes  much  death,  until  those  who  are  most  susceptible 
to  its  destructive  influence  are  gradually  weeded  out;^  and  so  it 
may  be  with  the  evil  effects  from  spirituous  liquors,  as  well  as 
with  the  unconquerably  strong  taste  for  them  shewn  by  so  many 

*•  *  Transact.  Internal.  Congress  terben  der  Natnrvblker,*  1868,  b.  82. 

of  Prehistoric  Arch,*  1868,  pp.  172-  »  Gerland  (ibid.  s.  12)  gives  fact* 

175,     See  also  Brooa  (translation)  in  snpport  of  this  statement, 
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savages.  It  farther  appears,  mysterious  as  is  the  fact,  that 
the  first  meeting  of  distdnct  and  separated  people  generates 
disease."^  Mr.  Sproat,  who  in  Vancouver  Island  closely  attended 
to  the  subject  of  extinction,  believed  that  changed  habits  of  life, 
consequent  on  the  advent  of  Europeans,  induces  much  ill  health. 
He  lays,  also,  great  stress  on  the  apparently  trifling  cause  that 
the  natives  become  "  bewildered  and  dull  by  the  new  life  around 
"them;  they  lose  the  motives  for  exertion,  and  get  no  new  ones 
"in  their  place." » 

The  grade  of  their  civilisation  seems  to  be  a  meet  important 
element  in  the  success  of  competing  nations.  A  few  centuries 
ago  Europe  feared  the  inroads  of  Eastern  barbarians ;  now  any 
such  fear  would  be  ridiculous.  It  is  a  more  curious  fact,  as 
Mr.  Bagehot  has  remarked,  that  savages  did  not  formerly  waste 
away  before  the  classical  nations,  as  they  now  do  before  modem 
civilised  nations;  had  they  done  so,  the  old  moralists  would 
have  mused  over  the  event;  but  there  is  no  lament  in  any  writer 
of  that  period  over  the  perishing  barbarians.^  The  most  po- 
tent of  all  the  causes  of  extinction,  appears  in  many  cases  to  be 
lessened  fertility  and  ill-health,  especially  amongst  the  children, 
arising  from  changed  conditions  of  life,  notwithstanding  that  the 
new  conditions  may  not  be  injurious  in  themselves.  I  am  much 
indebted  to  Mr.  H.  H.  Howorth  for  having  called  my  attention  to 
this  subject,  and  for  having  given  me  information  respecting  it. 
I  have  collected  the  following  cases. 

YHien  Tasmania  was  first  colonised  the  natives  were  roughly 
estimated  by  some  at  7000  and  by  others  at  20,000.  Their 
number  was  soon  greatly  reduced,  chiefly  by  fighting  with  the 
English  and  with  each  other.  After  the  &mous  hunt  by  all  the 
colonists,  when  the  remaining  natives  delivered  themselves  up 
to  the  government,  they  consisted  only  of  120  individuals,''* 
who  were  in  1882  transported  to  Flinders  Island.  This  island, 
situated  between  Tasmania  and  Australia,  is  forty  miles  long, 
and  from  twelve  to  eighteen  miles  broad:  it  seems  healthy, 
and  the  natives  were  well  treated.  Nevertheless,  they  suffered 
greatly  in  health.  In  1834  they  consisted  (Bohwick,  p.  250)  of 
forty-seven  adult  males,  forty-eight  adult  females,  and  sixteen 
children,  or  in  all  of  111  souls.  In  1885  only  one  hundred  were  left. 

"  I  have  collected  (*  Journal  of  Savage  Life/  1868,  p.  284. 
Researches,  Voyage  ofthe"  Beagle,"'         "Bagehot,   *  Physics   and  Poli- 

p.  435)  a  good  many  cases  bearing  tics,'  ♦  fortnightly  Review,*  April 

on  this  subject :   see  also  Cferland,  1,  1868,  p.  455. 
ibid.  s.  8.     roeppig  speaks  of  the         *'  All  the  statements  here  givea 

*'*'  breath  of  civilisation  as  poisonous  are   taken  from   ^  The   last   of  the 

"  to  savages."  TasipaninPSi*  by  J.  Bonwick,  1870. 

•*  Sproat,  'Scenes  and  Studies  ot 
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As  they  oontinuod  rapidly  to  decrease,  and  as  they  themselyes 
thought  that  they  should  not  perish  so  quickly  elsewhere,  they  were 
removed  in  1847  to  Oyster  Ck)ve  in  the  southern  part  of  Tasmania. 
They  then  consisted  (Bee.  20th,  1847)  of  fourteen  men,  twenty- 
two  women  and  ten  children.'^  But  the  change  of  site  did  no  good. 
Disease  and  death  still  pursued  them,  and  in  1864  one  man  (who 
died  in  1869),  and  three  elderly  women  alone  surviyed.  The 
infertility  of  the  women  is  even  a  more  remarkable  &ct  than 
the  liability  of  all  to  ill-health  and  death.  At  the  time  when 
only  nine  women  were  left  at  Oyster  Cove,  they  told  Mr.  Bonwick 
(p.  386)i  that  only  two  had  ever  borne  children :  and  these  two 
had  together  produced  only  three  children ! 

With  respect  to  the  cause  of  this  extraordinary  state  of  things. 
Dr.  Story  remarks  that  death  followed  the  attempts  to  ciTilise 
the  natives.    '*  If  left  to  themselves  to  roam  as  they  were  wont 

and  undisturbed,  they  would  have  reared  more  children,  and 

there  would  have  been  less  mortality."  Another  careful 
observer  of  the  natives,  Mr.  Davis,  remarks,  "  The  births  have 
"  been  few  and  the  deaths  numerous.  This  may  have  been  in  a 
''great  measure  owing  to  their  change  of  living  and  food;  but 
"  more  so  to  their  banishment  from  the  mainland  of  Van  Diemen's 
"Land,  and  consequent  depression  of  spirits"  (Bonwick,  pp. 
388,  390). 

Similar  fiEUsts  have  been  observed  in  two  widely  different 
parts  of  Australia.  The  celebrated  explorer,  Mr.  Gr^ory,  told 
Mr.  Bonwick,  that  in  Queensland  "the  want  of  reproduction 
"was  being  already  felt  with  the  blacks,  even  in  the  most 
"recently  settled  parts,  and  that  decay  would  set  in."  Of 
thirteen  aborigines  from  Shark's  Bay  who  visited  Murchison 
Biver,  twelve  died  of  consumption  within  three  months.^ 

The  decrease  of  the  Maories  of  New  Zealand  has  been  carefully 
investigated  by  Mr.  Fenton,  in  an  admirable  Bex>ort,  from  which 
all  the  following  statements,  with  one  exception,  are  taken.^*^ 
The  decrease  in  number  since  1830  is  admitted  by  every  one, 
including  the  natives  themselves,  and  is  still  steadily  progress- 
ing. Although  it  has  hitherto  been  found  impossible  to  take  an 
actual  census  of  the  natives,  their  numbers  were  carefully 
estimated  by  residents  in  many  districts.  The  result  seems 
trustworthy,  and  shows  that  during  the  fourteen  years,  previous 

"  This  IB  the  statement  of  the  1870,  p.  90;  and  the  'Last  of  the 

Governor  of  Tasmania,  Sir  W.  Deni-  Tasmanians,'  1870,  p.  386. 

son,  <  Varieties  of  Vice-Regal  Life,'  <•  *  Observations  on  the  Aboriginal 

1870,  vol.  i.  p.  67.  Inhabitants  of  New  Zealand,'  pub- 

'*  For  these  cases,  see  Bonwick's  lished  by  the  Government,  1859. 

uly    Life    of   the    Tasmanians,' 
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to  1858,  the  decrease  was  19.42  per  cent.  Some  of  the  tribes, 
thus  carefully  examined^  liTed  above  a  hundred  miles  apart, 
some  on  the  coast,  some  inland ;  and  their  means  of  subsistence 
and  habits  differed  to  a  certain  extent  (p.  28).  The  total 
number  in  1858  was  belieyed  to  be  58,700,  and  in  1872,  after  a 
second  interval  of  fourteen  years,  another  census  was  taken, 
and  the  number  is  given  as  only  36,359,  shewing  a  decrease  of 
32*29  per  cent.!^^  Mr.  Fenton,  after  shewing  in  detail  the  in- 
sufficiency of  the  various  causes,  usually  assigned  in  explana- 
tion of  this  extraordinary  decrease,  such  as  new  diseases,  the 
profligacy  of  the  women,  drunkenness,  wars,  &c.,  concludes  on 
weighty  grounds  that  it  depends  chiefly  on  the  unproductiveness 
of  the  women,  and  on  the  extraordinary  mortality  of  the  young 
children  (pp.  31,  34).  In  proof  of  this  he  shews  (p.  33)  that  in 
1844  there  was  one  non-adult  for  every  2*57  adults ;  whereas  in 
1858  there  was  only  one  non-adult  for  every  3*27  adults.  The 
mortality  of  the  adults  is  also  great.  He  adduces  as  a  further 
cause  of  the  decrease  the  inequality  of  the  sexes ;  for  fewer  females 
are  bom  than  males.  To  this  Idtter  point,  depending  perhax)S 
on  a  widely  distinct  cause,  I  shall  return  in  a  future  chapter. 
Mr.  Fenton  contrasts  with  astonishment  the  decrease  in  New 
Zealand  with  the  increase  in  Ireland ;  countries  not  very  dis- 
similar in  climate,  and  where  the  inhabitants  now  follow  nearly 
similar  habits.  The  Maories  themselves  (p.  35)  "  attribute  their 
"  decadence,  in  some  measure,  to  the  introduction  of  new  food 
"  and  clothing,  and  the  attendant  change  of  habits;"  and  it  will 
be  seen,  when  we  consider  the  influence  of  changed  conditions 
on  fertility,  that  they  are  probably  right.  The  diminution  began 
between  the  years  1830  and  1840;  and  Mr.  Fenton  shews  (p.  40) 
that  about  1830,  the  art  of  manufacturing  putrid  com  (maize), 
by  long  steeping  in  water,  was  discovered  and  lai'gely  practised ; 
and  this  proves  that  a  change  of  habits  was  beginning  amongst 
the  natives,  even  when  New  Zealand  was  only  thinly  inhabited 
by  Europeans.  When  I  visited  the  Bay  of  Islands  in  1835, 
the  dress  and  food  of  the  inhabitants  had  already  been  much 
modified :  they  raised,  potatoes,  maize,  and  other  agricultural 
produce,  and  exchanged  them  for  English  manufactured  goods 
and  tobacco. 

It  is  evident  from  many  statements  in  the  life  of  Bishop 
Fatteson,^'  that  the  Melanesians  of  the  New  Hebrides  and 
neighbouring  archipelagoes,  suffered  to  an  extraordinary  degree 
in  healthy  and   perished  in  large  numbers,  when  they  were 

♦*  *  New  Zealand/  by  Alex.  Ken-  C.  M.  Younge,  1874 ;  see  more 
nedy,  1873,  p.  47.  especially  toI.  i.  p.  530. 

«  « Life  of  J,  C.   Patteson/  by 
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removed  to  New  Zealand,  Norfolk  Island,  and  other  saltibrioas 
places,  in  order  to  be  educated  as  missionaries. 

The  decrease  of  the  native  population  of  the  Sandwich  Islands 
is  as  notorious  as  that  of  New  Zealand.  It  has  been  roughly 
estimated  by  those  best  capable  of  judging,  that  when  Cook 
discovered  the  Islands  in  1779,  the  population  amounted  to 
about  800,000.  According  to  a  loose  census  in  1828,  the 
numbers  then  were  142,050.  In  1882,  and  at  several  subsequent 
periods,  an  accurate  census  was  officially  taken,  but  I  havo 
been  able  to  obtain  only  the  following  returns : 


Ybar. 


Native  Population. 

(Except  during  1832 
and  1836,  when  the 
few  foreigners  in  the 
islands  were  included). 


1832 
1836 
1853 
1860 
1866 
1872 


130,313> 
108,679| 
71,019/ 
67.084/ 
58,765| 
5I.53J 


Annual  rate  of  decrease 
jier  cent.,  assuming  it 
to  have  been  uniform  be- 
tween the  successive  cen- 
suses ;  these  censuses  be- 
ing taken  at  irregular 
intervals. 


4*46 
2-47 
0-81 
2*18 
2-17 


We  here  see  that  in  the  interval  of  forty  years,  between  1832  and 
1872,  the  population  has  decreased  no  less  than  sixty-eight  per 
cent. !  This  has  been  attributed  by  most  writers  to  the  profligacy 
of  the  women,  to  former  bloody  wars,  and  to  the  severe  labour 
imposed  on  conquered  tribes  and  to  newly  introduced  diseases, 
which  have  been  on  several  occasions  extremely  destructive.  No 
doubt  these  and  other  such  causes  have  been  highly  efficient, 
and  may  accoimt  for  the  extraordinary  rate  of  decrease  between 
the  years  1832  and  1836 ;  but  the  most  potent  of  all  the  causes 
seems  to  be  lessened  fertility.  According  to  Dr.  Ruschenberger 
of  the  U.S.  Navy,  who  visited  these  islands  between  1835  and 
1837,  in  one  district  of  Hawaii,  only  twenty-five  men  out  of  1134, 
and  in  another  district  only  ten  out  of  637,  had  a  family  with  as 
many  as  three  children.  Of  eighty  married  women,  only  tliirty- 
nine  had  ever  borne  children ;  and  "  the  official  report  gives  an 
"average  of  half  a  child  to  each  married  couple  in  the  whole 
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"  island."  This  is  almost  exactly  the  same  average  as  with  the 
Tasmaniaiis  at  Oyster  Goye.  Jarves,  who  published  his  History 
in  1843,  says  that "  families  who  have  three  children  are  freed  from 
"  all  taxes ;  those  having  more,  are  rewarded  by  gifts  of  land  and 
"other  encouragements."  This  unparalleled  enactment  by  the 
government  well  shews  how  infertile  the  race  had  become.  The 
Bev.  A.  Bishop  stated  in  the  Hawaiian  '  Sx)ectator '  in  1839,  that  a 
large  proportion  of  the  children  die  at  early  ages,  and  Bishop 
Staley  informs  me  that  this  is  still  the  case,  just  as  in  New 
Zealand.  This  has  been  attributed  to  the  neglect  of  the  children 
by  the  women,  but  it  is  probably  in  large  part  due  to  innate  weak- 
ness of  constitution  in  the  children,  in  relation  to  the  lessened 
fertility  of  their  jjarents.  There  is,  moreover,  a  further  resem- 
blance to  the  case  of  New  Zealand,  in  the  &ct  that  there  is  a 
large  excess  of  male  over  female  births :  the  census  of  1872 
gives  31,650,  males  to  25,247  females  of  all  ages,  that  is  125*36 
males  for  every  100  females ;  whereas  in  all  civilised  countries 
the  females  exceed  the  males.  No  doubt  the  profligacy  of  the 
women  may  in  part  account  for  their  small  fertility ;  but  their 
changed  habits  of  life  is  a  much  more  probable  cause,  and  which 
will  at  the  same  time  account  for  the  increased  mortab'ty, 
aspecially  of  the  children.  The  islands  were  visited  by  Cook  in 
1779,  by  Vancouver  in  1794,  and  often  subsequently  by  whalers. 
In  1819  missionaries  arrived,  and  found  that  idolatry  had  been 
already  abolished,  and  other  changes  effected  by  the  Idng.  After 
iliis  period  there  was  a  rapid  change  in  almost  all  the  habits  of 
life  of  the  natives,  and  they  soon  became  "  the  most  civilised  of 
"  the  Pacific  Islanders."  One  of  my  informants,  Mr.  Coan,  who 
was  bom  on  the  islands,  remarks  that  the  natives  have  undergone 
a  greater  change  in  their  habits  of  life  in  the  course  of  fifty  years 
than  Englishman  during  a  thousand  years.  From  information 
received  from  Bishop  Staley,  it  does  not  appear  that  the 
poorer  classes  have  ever  much  changed  their  diet,  although 
many  new  kinds  of  fruit  have  been  introduced,  and  the  sugar- 
cane is  in  universal  use.  Owing,  however,  to  their  passion  for 
imitating  Europeans,  they  altered  their  manner  of  dressing  at 
an  early  period,  and  the  use  of  alcoholic  drinks  became  very 
general.  Although  these  changes  appear  inconsiderable,  I  can 
well  believe,  from  what  is  known  with  respect  to  animals,  that 
they  might  suffice  to  lessen  the  fertility  of  the  natives.*' 

*»  The  foregoing  statements  are  Islands/   1851,  p.  277.      Ruschen- 

taken   chiefly  firom    the  following  berger  is  quoted  by  Bon  wick, 'lAst 

works  :    *  Jarves'   History    of   the  of  the  Tasmanians/  1870,  p.  378. 

Hawaiian  Islands,'  1843,  p.  400-407.  Bishop  is  quoted  by  Sir  E.  Belcher, 

rheever,    *  Life    in    the    Sandwich  *  Voyage  Round  the  World,*  1843, 
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Lastly,  Mr.  Macnamara  states^  that  the  low  and  degraded 
inhabitants  of  the  Andaman  Islands,  on  the  eastern  side  of  the 
Gulf  of  Bengal,  are  "eminently  susceptible  to  any  change  of 
"  climate :  in  feust,  take  them  away  from  their  island  homes,  and 
"  they  are  almost  certain  to  die,  and  that  independently  of  diet 
"  or  extraneous  influences."  He  further  states  that  the  inhabit- 
ants of  the  Valley  of  Nepal,  which  is  extremely  hot  in  summer, 
and  also  the  various  hill-tribes  of  India,  suffer  from  dysentery 
and  fever  when  on  the  plains ;  and  they  die  if  they  attempt  to 
pass  the  whole  year  there. 

We  thus  see  that  many  of  the  wilder  races  of  man  are  apt  to 
suffer  much  in  health  when  subjected  to  changed  conditions 
or  habits  of  life,  and  not  exclusively  from  being  transported  to 
a  new  climate.  Mere  alterations  in  habits,  which  do  not  appear 
injurious  in  themselves,  seem  to  have  this  same  effect ;  and  in 
several  cases  the  children  are  particularly  liable  to  suffer.  It 
has  often  been  said,  as  Mr.  Macnamara  remarks,  that  man  can 
resist  with  impunity  the  greatest  diversities  of  climate  and  other 
changes;  but  this  is  true  only  of  the  civilised  races.  Man  in 
his  wild  condition  seems  to  be  in  this  respect  almost  as  sus- 
ceptible as  his  nearest  allies,  the  anthropoid  apes,  which  have 
never  yet  survived  long,  when  removed  from  their  native 
country. 

Lessened  fertility  from  changed  conditions,  as  in  the  case  of  the 
Tasmanions,  Maories,  Sandwich  Islanders,  and  apparently  the 
Australians,  is  still  more  interesting  than  their  liability  to 
ill-health  and  death;  for  even  a  slight  degree  of  infertility, 
combined  with  those  other  causes  which  tend  to  check  the 
increase  of  every  population,  would  sooner  or  later  lead  to 
extinction.  The  diminution  of  fertility  may  be  explained  in 
some  coses  by  the  profligacy  of  the  women  (as  until  lately  with 
the  Tahitians),  but  Mr.  Fenton  has  shewn  that  this  explanation 
by  no  means  suffices  with  the  New  Zealanders,  nor  does  it  with 
the  Tasmanians. 

In  the  paper  above  quoted,  Mr.  Macnamara  gives  reasons  for 
believing  that  the  inhabitants  of  districts  subject  to  malaria  ore 
apt  to  be  sterile ;  but  this  cannot  apply  in  several  of  the  above 
cases.  Some  writers  have  su^ested  that  the  aborigines  of 
islands  have  suffered  in  fertility  and  health  from  long  continued 


vol.  i.,  p.  272.     I  owe  the  census  Qi  of  the  above-named  works.     I  hare 

the  several  years  to  the  kindness  of  omitted  the  census  for  1850,  as  I 

Mr.  Coan,  at  the  request  of  Dr.  You-  have  seen  two  widely  dififerent  num- 

mans  of  New  York ;  and  in  most  bers  given. 

cases  I  have  compared  the  Youmans         *^  '  The  Indian  Medical  Gazette/ 

figures  with  those  given  in  several  Nov.  1, 1871,  p.  240, 
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inter-breeding ;  but  in  the  above  cases  infertility  has  coincided 
too  closely  with  the  arrival  of  Europeans  for  us  to  admit  this 
explanation.  Nor  have  we  at  present  any  reason  to  believe 
that  man  is  highly  sensitive  to  the  evil  eifects  of  inter-breeding, 
especially  in  areas  so  large  as  New  Zealand,  and  the  Sandwich 
archipelago  with  its  diversified  stations.  On  the  contrary,  it  is 
known  that  the  present  inhabitants  of  Norfolk  Island  are  nearly 
all  cousins  or  near  relations,  as  are  the  Todas  in  India,  and  the 
inhabitants  of  some  of  the  Western  Islands  of  Scotland;  and 
yet  they  seem  not  to  have  suffered  in  fertility.*" 

A  much  more  probable  view  is  suggested  by  the  analogy  of 
the  lower  animals.  The  reproductive  system  can  be  shewn  to  be 
susceptible  to  an  extraordinary  d^ree  (though  why  we  know 
not)  to  changed  conditions  of  life ;  and  this  susceptibility  leads 
botii  to  beneficial  and  to  evil  results.  A  large  collection  of  &cts 
on  this  subject  is  given  in  chap,  xviii.  of  vol.  ii.  of  my  '  Variation 
of  Animals  and  Plants  under  Domestication,'  I  can  here  give  only 
the  briefest  abstract;  and  every  one  interested  in  the  subject 
may  consult  the  above  work.  Very  slight  changes  increase  the 
health,  vigour  and  fertility  of  most  or  all  organic  beings, 
whilst  other  changes  are  known  to  render  a  large  number  of 
animals  sterile.  One  of  the  most  familiar  cases,  is  that  of  tamed 
elephants  not  breeding  in  India;  though  they  often  breed  in 
Ava,  where  the  females  are  allowed  to  roam  about  the  forests  to 
some  extent,  and  are  thus  placed  under  more  natural  conditions. 
The  case  of  various  American  monkeys,  both  sexes  of  which 
have  been  kept  for  many  years  together  in  their  own  countries, 
and  yet  have  very  rarely  or  never  bred,  is  a  more  apx)osite  in- 
stance, because  of  their  relationship  to  man.  It  is  remarkable 
how  slight  a  change  in  the  conditions  often  induces  sterility  in  a 
wild  animal  when  captured ;  and  this  is  the  more  strange  as  all 
our  domesticated  animals  have  become  more  fertile  than  they 
were  in  a  state  of  nature;  and  some  of  them  can  resist  the 
most  unnatural  conditions  with  undiminished  fertility.^^  Certain 
groups  of  animals  are  much  more  liable  than  others  to  be 
affected  by  captivity ;  and  generally  all  the  species  of  the  same 
group  are  affected  in  the  same  manner.  But  sometimes  a  single 
species  in  a  group  is  rendered  sterile,  whilst  the*  others  are  not 
so ;  on  the  other  hand,  a  single  species  may  retain  its  fertility 

^  On  the  close  relationship  of  the  Scotland,  Dr.  Mitchell,  *  Edinburgh 

Norfolk  IsUnders,  see  Sir  W.  Deni-  Medical  Jonmal/  March   to  June, 

son,  « Varieties  of  Vice-Regal  Life/  1865. 

Tol.  i.  1870,  p.  410.    For  the  Todas,         *•  For  the  evidence  on  this  head, 

see  Col.  Marshall's  work,  187:J,  p.  sec   *  Variation    of    Animals,*  &c., 

110.    For  the  Western  Islands  of  vol.  ii.  p.  111. 
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whilst  most  of  the  others  fail  to  breed.  The  males  and  £Bmales 
of  some  species  when  confined,  or  when  allowed  to  live  almost, 
but  not  quite  free,  in  their  natiye  country,  neyer  unite ;  others 
thus  circumstanced  frequently  unite  but  never  produce  offepring ; 
others  again  produce  some  offepring,  but  fewer  than  in  a  state 
of  nature ;  and  as  bearing  on  the  above  cases  of  man,  it  is 
important  to  remark  that  the  young  are  apt  to  be  weak  and 
sickly,  or  malformed,  and  to  perish  at  an  early  age. 

Seeing  how  general  is  this  law  of  the  susceptibility  of  tlio 
reproductive  system  to  changed  conditions  of  life,  and  that  it 
holds  good  with  our  nearest  allies,  the  Quadrumana,  I  can 
hardly  doubt  that  it  applies  to  man  in  his  primeval  state.  Hence 
if  savages  of  any  race  are  induced  suddenly  to  change  their 
habits  of  life,  they  become  more  or  less  sterile,  and  their  young 
ofEspnng  suffer  in  health,  in  the  same  manner  and  from  the  same 
cause,  as  do  the  elephant  and  hunting-leopard  in  India,  many 
monkeys  in  America,  and  a  host  of  animals  of  all  kinds,  on  removal 
from  their  natural  conditions. 

We  can  see  why  it  is  that  aborigines,  who  have  long  inha- 
bited islands,  and  who  must  have  been  long  exposed  to  nearly 
uniform  conditions,  should  be  specially  affected  by  any  change 
in  their  habits,  as  seems  to  be  the  case.  Civilised  races  can 
certainly  resist  changes  of  all  kinds  far  better  than  savages; 
and  in  this  respect  they  resemble  domesticated  animals,  for 
though  the  latter  sometimes  suffer  in  health  (for  instance 
European  dogs  in  India),  yet  they  are  rarely  rendered  sterile, 
though  a  few  such  instances  have  been  recorded.^^  The 
immunity  of  civilised  races  and  domesticated  animals  is 
probably  due  to  their  having  been  subjected  to  a  greater  extent, 
and  therefore  having  grown  somewhat  more  accustomed,  to 
diversified  or  varying  conditions,  than  the  majority  of  wild 
animals;  and  to  their  having  formerly  immigrated  or  been 
carried  from  country  to  country,  and  to  different  families  or 
sub-races  having  inter-crossed.  It  appears  that  a  cross  with 
civilised  races  at  once  gives  to  an  aboriginal  race  an  immunity 
from  the  evil  consequences  of  changed  conditions.  Thus  the 
crossed  of&pring  from  the  Tahitians  and  English,  when  settled 
in  Fitcairn  Island,  increased  so  rapidly  that  the  island  was  soon 
overstocked ;  and  in  June  1856  they  were  removed  to  Norfolk 
Island.  They  then  consisted  of  60  married  persons  and  134 
children,  making  a  total  of  194.  Here  they  likewise  in- 
creased so  rapidly,  that  although  sixteen  of  them  returned  to  Fit- 
cairn Island  in  1859,  they  numbered  in  January  1868,  300 souls; 
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the  males  and  females  being  in  exactly  equal  numbers.  What  a 
contrast  does  this  case  present  with  that  of  the  Tasmanians ; 
the  Norfolk  Islanders  increased  in  only  twelve  and  a  half  years 
from  194  to  900;  whereas  the  Tasmanians  decreased  during 
fifteen  years  from  120  to  46,  of  which  latter  number  only  ten 
were  children." 

So  again  in  the  interval  between  the  census  of  1866  and  1872 
the  natives  of  full  blood  in  the  Sandwich  Islands  decreased  by 
8081,  whilst  the  half-castes,  who  are  believed  to  be  healthier^  in- 
creased by  847 ;  but  I  do  not  know  whether  the  latter  number 
includes  the  ofkpring  from  the  half-castes,  or  only  the  half-castes 
of  the  first  generation. 

The  cases  which  I  have  here  given  all  relate  to  aborigines, 
who  have  been  subjected  to  new  conditions  as  tife  result  of  the 
immigration  of  civilised  men.  But  sterility  and  ill-health  would 
probably  follow,  if  savages  were  compelled  by  any  cause,  such 
as  the  inroad  of  a  conquering  tribe,  to  desert  their  homes  and 
to  change  their  habits.  It  is  an  interesting  circumstance  that 
the  chief  check  to  wild  animals  becoming  domesticated,  which 
implies  the  power  of  their  breeding  freely  when  first  captured, 
and  one  chief  check  to  wild  men,  when  brought  into  contact 
with  civilisation,  surviving  to  form  a  civilised  race,  is  the  same, 
namely,  sterility  from  changed  conditions  of  hfe. 

Finally,  although  the  gradual  decrease  and  ultimate  extinction 
of  the  races  of  man  is  a  highly  complex  problem,  depending  on 
many  causes  which  differ  in  different  places  and  at  different 
times ;  it  is  the  same  problem  as  that  presented  by  the  extinc- 
tion of  one  of  the  higher  animals — of  the  fossU  horse,  for  in- 
stance, which  di8api)eared  from  South  America,  soon  afterwards 
to  be  replaced,  within  the  same  districts,  by  countless  troops 
of  the  Spanish  horse.  The  New  Zealander  seems  conscious  of 
this  parallelism,  for  he  compares  his  future  fate  with  that  of 
the  native  rat  now  almost  exterminated  by  the  European  rat. 
Though  the  difficulty  is  great  to  our  imagination,  and  really 
great,  if  we  wish  to  ascertain  the  precise  causes  and  their 
manner  of  action,  it  ought  not  to  be  so  to  our  reason,  as  long  as 
we  keep  steadily  in  mind  that  the  increase  of  each  species  and 
each  race  is  constantly  checked  in  various  ways ;  so  that  if  any 
new  check,  even  a  slight  one,  be  superadded,  the  race  will  surely 
decrease  in  number;  and  decreasing  numbers  will  sooner  or 

^  These  details  are  taken  from  May   29th,   1863.     The    following 

'The  Mutineers  of  the  ** Bounty/"  statements  ahoiit  the  Sandwich  h- 

by  Lady  Belcher,  1870;   and  from  landers    are    from    the   *  Honolulu 

*  Pitcaim    Island,'    ordered    to    be  Gazette/  and  from  Mr.  Coan. 
printed  by  the  House  of  Commons, 


u 


1 9^  T)ie  Descetit  of  Man,  Vaut  t. 

later  lead  to  extinotion ;  the  endj  in  moRt  cases,  being  promptly 
determined  by  the  inroads  of  conquering  tribes. 

On  the  Formaiioti  of  the  Races  of  Man. — ^In  some  cases  tlio 
crossing  of  distinct  races  has  led  to  the  formation  of  a  new  race. 
The  singular  &ct  that  Europeans  and  Hindoos,  who  belong  to 
the  same  Aryan  stock,  and  speak  a  language  fundamentally  the 
same,  differ  widely  in  appearance,  whilst  Europeans  differ  but 
little  from  Jews,  who  belong  to  the  Semitic  stock,  and  speak 
quite  another  language,  has  been  accounted  for  by  Broca,^ 
through  certain  Aryan  branches  haying  been  largely  crossed 
by  indigenous  tribes  during  their  wide  diffusion.  When  two 
races  in  close  contact  cross,  the  first  result  is  a  heterogeneous 
mixture :  thus  Mr.  Hunter,  in  describing  the  Santali  or  hill-tribes 
of  India,  says  that  hundreds  of  imperceptible  gradations  may  be 
traced  "  from  the  black,  squat  tribes  of  the  mountains  to  the  tall 
oliye-coloured  Brahman,  with  his  intellectual  brow,  calm  eyes, 
and  high  but  narrow  head ;"  so  that  it  is  necessary  in  courts 
of  justice  to  ask  the  witnesses  whether  they  are  Santalis  or 
Hindoos.^  Whether  a  heterogeneous  people,  such  as  the  inhabi- 
tants of  some  of  the  Polynesian  islands,  formed  by  the  crossing 
of  two  distinct  races,  with  few  or  no  pore  membiors  left,  would 
ever  become  homogeneous,  is  not  known  from  direct  evidence. 
But  as  with  our  domesticated  animals,  a  cross-breed  can  certainly 
be  fixed  and  made  uniform  by  careful  selection^^  in  the  course  of 
a  few  generations,  we  may  infer  that  the  free  intercrossing  of  a 
heterogeneous  mixture  during  a  long  descent  would  supply  the 
place  of  selection,  and  overcome  any  tendency  to  reversion ;  so 
that  the  crossed  race  would  ultimately  become  homogeneous, 
though  it  might  not  partake  in  an  equal  degree  of  the  characters 
of  the  two  parent-races. 

Of  all  the  differences  between  the  races  of  man,  the  colour  of 
the  skin  is  the  most  conspicuous  and  one  of  the  best  marked.  It 
was  formerly  thought  that  differences  of  this  kind  could  be 
accounted  for  by  long  exposure  to  different  climates;  but 
Pallas  first  shewed  that  this  is  not  tenable,  and  he  has  since  been 
followed  by  almost  all  anthropologists.^'  This  view  has  been 
rejected  chiefly  because  the  distribution  of  the  variously 
coloured  races,  most  of  whom  must  have  long  inhabited  their 

*•  *  Oq    Anthropology,*    transla-         »*  Pallas,  •  Act.  Acad.  St.  Peters- 

tion   *  Anthropolog.    Review,*   Jan.  burg,*  1780,  part  ii.  p.  69.     He  was 

1868,  p.  38.  followed  by  Rndolphi,  in  his  *  Bey- 

*•*  The  Annals  of  Rural  Bengal,*  triigo     zur    Anthropologie,*    1812. 

1868,  p.  134.  An  excellent  ftummary  of  the  cvi- 

•*  *  The  Variation  of  Animals  and  dcnce    is    given    by   Godron,    *  De 

Pianta  under  Domestication,*  vol.  ii.  PEsp^ce,*  1859,  vol.  ii.  p.  246,  Ik, 
p.  95. 
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present  homes,  does  not  coincide  with  corresponding  differences 
of  climate.  Some  little  weight  may  be  given  to  such  cases  as 
that  of  the  Dutch  families,  who,  as  we  hear  on  excellent  autho- 
rity,** have  not  undergone  the  least  change  of  colour  after 
residing  for  three  centuries  in  South  Africa.  An  aigument  on 
the  same  side  may  likewise  be  drawn  from  the  uniform  appear- 
ance in  various  parts  of  the  world  of  gipsies  and  Jews,  though 
the  uniformity  of  the  latter  has  been  somewhat  exaggerated.?^ 
A  very  damp  or  a  very  dry  atmosphere  has  been  supposed  to  be 
more  influential  in  modifying  the  colour  of  the  skin  than  mere 
heat ;  but  as  D'OrbigDy  in  South  America,  and  Livingstone  in 
AMca,  arrived  at  diametrically  opposite  conclusions  with  respect 
to  dampness  and  dryness,  any  conclusion  on  this  head  must  be 
considered  as  very  doubtful.*^ 

Various  facts,  which  I  have  given  elsewhere,  prove  that  the 
colour  of  the  skin  and  hair  is  sometimes  correlated  in  a  surpris- 
ing manner  with  a  complete  immunity  from  the  action  of  certain 
vegetable  poisons,  and  from  the  attacks  of  certain  parasites. 
Hence  it  occurred  to  me,  that  negroes  and  other  dark  races 
might  have  acquired  their  dark  tints  by  the  darker  individuals 
escaping  from  the  deadly  influence  of  the  miasma  of  their 
native  countries,  during  a  long  series  of  generations. 

I  afterwards  found  that  this  same  idea  had  long  ago  occurred 
to  Dr.  Wells.*^  It  has  long  been  known  that  negroes,  and  even 
mulattoes,  are  almost  completely  exempt  from  the  yellow-fever, 
so  destructive  in  tropical  America."  They  likewise  escape  to^ 
large  extent  the  fatal  intermittent  fevers,  that  prevail  along  at 
least  2600  miles  of  the  shores  of  Africa,  and  which  annually 
cause  one-fifth  of  the  white  settlers  to  die,  and  another  fifth  to 
return  home  invalided.'^  This  immunity  in  the  negro  seems  to 
be  partly  inherent,  depending  on  some  unknown  peculiarity  of 
constitution,  and  partly  the  result  of  acclimatisation.  Fouchet^ 


'^  Sir  Andrew  Smith,  as  quoted 
by  Knox,  *  Races*  of  Man  *  1850,  p. 
473. 

**  See  De  Quatrefages  on  this 
head,  'Revue  des  Cours  Scienti- 
fiques,'  Oct.  17,  1868,  p.  731. 

"  LiTingstone's  *  Travels  and  Re- 
searches in  S.  Africa,*  1857,  pp. 
338,  329.  D'Orbigny,  as  quoted  by 
Go>lron,  *De  TEspftce,*  vol.  ii.  p. 
266. 

*•  See  a  paper  read  before  the 
Royal  Soc.  in  1813,  and  published 
in  his  £ssays  in  1818.  I  have  given 
an  account  of  Dr.  Wells'  views  in 


the  Historical  Sketch  (p.  zvi.)  to  my 
*  Origin  of  Species.'  Various  cases 
of  colour  correlated  with  constitu- 
tional peculiarities  are  given  in  my 
'Variation  of  Animals  under  D<v- 
mestication,'  vol.  ii.  pp.  227,  335. 

*'  See,  for  instance,  Nott  and 
Gliddon,  'Types  of  Mankind,'  p.  68. 

••  Major  Tulloch,  in  a  paper  read 
before  the  Statistical  Society,  April 
20th,  1840,  and  given  in  the  '  Athe- 
naum,'  1840,  p.  353. 

»•  'The  Plurality  of  the  Human 
Race '  (translat.),  1864,  p.  60. 
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states  that  the  n^ro  regimentg  recruited  neax  the  Soudan,  and 
borrowed  from  the  Viceroy  of  Egjpt  for  the  Mexican  war, 
escaped  the  yellow-fever  almost  equally  with  the  negroes  origin- 
ally brought  from  viu-ious  parts  of  Africa  and  accustomed  to  the 
climate  of  tlie  West  Indies.  That  acclimatisation  plays  a  part, 
is  shewn  by  the  many  cases  in  which  negroes  have  become  some- 
what liable  to  tropical  fevers,  after  having  resided  for  some  time 
in  a  colder  climate.^  The  nature  of  the  climate  under  which  the 
white  races  have  long  resided,  likewise  has  some  influence  on 
them;  for  during  the  fearful  epidemic  of  yellow-fever  in 
Demcrara  during  1837,  Dr.  Blair  found  that  the  death-rate  of  the 
immignints  was  proportional  to  the  latitude  of  the  country 
whence  tliey  had  come.  With  the  negro  the  immunity,  as  fieir  as 
it  is  the  result  of  acclimatisation,  implies  exposure  during  a 
prodigious  length  of  time ;  for  the  aborigines  of  tropical  America 
who  have  resided  there  from  time  immemorial,  arc  not  exempt 
from  yellow  fever;  and  the  Eev.  H.  B.  Tristram  states,  that 
there  are  distiicts  in  Northern  Africa  which  the  native  inhabit- 
ants are  compelled  annually  to  leave,  though  the  negroes  can 
remain  with  safety. 

That  the  immunity  of  the  negro  is  in  any  degree  correlated 
with  the  colour  of  his  skin  is  a  mere  conjecture :  it  may  be 
correlated  with  some  difference  in  his  blood,  nervous  system,  or 
other  tissues.  Nevertheless,  from  the  &cts  above  alluded  to,  and 
from  some  connection  apparently  existing  between  complexion 
and  a  tendency  to  consumption,  the  coiyecture  seemed  to  mc 
not  improbable.  Ck)nsequently  I  endeavoured,  with  but  little 
success,"  to  ascertain  how  far  it  holds  good.    The  late  Dr. 


••  Qantrcfages,  *  Unite  de  l*Espi'ce 
Humaine/   1861,   p.   205.      Waitz, 

*  Introduct.  to  Anthropology,'  trans- 
lat.  vol.  i.  1863,  p.  124.  Living- 
stone gives  analogous  cases  in  his 

*  Travels.* 

•»  In  the  spring  of  1862  I  ob- 
tained permission  from  the  Director- 
General  of  the  Medical  department 
of  the  Army,  to  transmit  to  the 
surgeons  of  the  varioua  regiments 
on  foreign  service  a  blank  table, 
with  the  following  appended  re- 
marks, but  I  have  received  no  re- 
turns. ^*  As  several  well-marked 
"  cases  have  been  recorded  with 
'*  our  domestic  animals  of  a  relation 
'*  between  the  colour  of  the  dermal 
**•  ap])endages  and  the  constitution ; 
"  and  it  being  nutoi-ious  that  there 


'*  is  some  limited  degree  of  relation 
*'  between  the  colour  of  the  races  of 
**  man  and  the  climate  inhabited  by 
'^  them ;  the  following  invcstiga- 
"  tion  seems  worth  consideration. 
'*  Namely,  whether  there  is  any  re- 
*"*•  lation  in  Europeans  between  the 
"  colour  of  their  hair,  and  their 
"  liability  to  the  diseases  of  tropical 
'*  countries.  If  the  surgeons  of  the 
'^  several  regiments,  when  stationed 
^  in  unhealthy  tropical  districts, 
*'  would  be  so  good  as  first  to  count, 
"  as  a  standard  of  comparison,  how 
*'  many  men,  in  the  force  whence 
'*  the  sick  are  drawn,  have  dark 
**  and  light-coloured  hair,  and  hair 
"  of  intermediate  or  doubtful  tints  ; 
^  and  if  a  similar  account  were 
"  kept  by  the  same  medical  gentle- 
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Daniel],  who  had  long  lived  on  the  West  Coast  of  Africa,  told  mc 
that  he  did  not  believe  in  any  such  relation.  He  was  himseU 
nnnsoally  fair,  and  had  withRtood  the  climate  in  a  wonderfal 
manner.  When  he  first  arrived  as  a  boy  on  the  coast,  an  old  and 
experienced  negro  chief  predicted  from  his  apx)earance  that  this 
wonld  prove  the  case.  Dr.  Nicholson,  of  Antigua,  after  having 
attended  to  this  subject,  writes  to  me  that  he  does  not  think  that 
dark-coloured  Europeans  escape  the  yellow-fever  more  than 
those  that  are  light-coloured.  Mr.  J.  M.  Harris  altogether 
denies  that  Europeans  with  dark  hair  withstand  a  hot  climate 
better  than  other  men  :  on  the  contrary,  experience  has  taught 
him  in  making  a  selection  of  men  for  service  on  the  coast  of 
Africa,  to  choose  those  with  red  hair.*'  As  far,  therefore,  as 
these  slight  indications  go,  there  seems  no  foundation  for  thu 
hyix>thesis,  that  blackness  has  resulted  from  the  darker  and 
darker  individuals  having  survived  better  during  long  exjKMBUi'o 
to  fever-generating  miasma. 

Dr.  Sharpe  remarks,^  that  a  tropical  sun,  which  bums  and 
blisters  a  white  skin,  does  not  injure  a  black  one  at  all ;  and,  as 
he  adds,  this  is  not  due  to  habit  in  the  individual,  for  children 
only  six  or  eight  months  old  are  often  carried  about  naked,  and 
are  not  affected.  I  have  been  assured  by  a  medical  man,  that 
some  years  ago  during  each  summer,  but  not  during  the  winter, 
his   hands  became  marked  with  light  brown  patches,  like. 


'*  meo,  of  all  the  men  who  suffered 
"  from  malarioos  and  yellow  fevers, 
'*  or  from  dysentery,  it  would  soou 
"  be  apparent,  after  some  thousand 
**  cases  had  been  tabulated,  whether 
'*  there  exists  any  relation  between 
''  the  colour  of  the  hair  and  consti- 
"  tutional  liability  to  tropical  dis- 
'*  eases.  Perhaps  no  such  relation 
**  would  be  discovered,  but  the  in- 
^  Testigation  is  well  worth  making. 
*'  In  case  any  positive  result  were 
^  obtained,  it  might  be  of  some 
practical  use  in  selecting  men  for 
any  particular  service.  Theoreti- 
cally the  result  wonld  be  of  high 
'*  interest,  as  indicating  one  means 
by  which  a  race  of  men  inhabiting 
from  a  remote  period  an  un- 
healthy tropical  climate,  might 
hare  become  dark-coloured  by 
the  better  preservation  of  dark- 
'*  haired  or  dark-complexioned  in- 
^'  dividnals  during  a  long  succession 


u 
u 

u 


u 


u 


"  of  generations." 

•*  *  Anthropological  Review,*  Jan. 
1866,  p.  XX i.  Dr.  Sharpe  also  says:, 
with  respect  to  India  (*  Man  a  Spe- 
cial Ci-eation,'  1873,  p.  118),  that 
**  it  has  been  noticed  by  some  medi- 
"  cal  officers  that  Europeans  with 
^  light  hair  and  florid  complexions 
<<  suffer  less  from  diseases  of  tropical 
*'  countries  than  persons  with  dark 
'^  hair  and  sallow  complexions ; 
*'  and,  so  far  as  I  know,  there  nj>- 
'*  pear  to  be  good  grounds  for  this 
"  remark."  On  the  other  hand, 
Mr.  Heddle,  of  Sierra  Leone  **  who 
'*  has  had  more  clerks  killed  under 
"  him  than  any  other  man,"  by  the 
climate  of  the  West  African  Coast 
(W.  Reade,  *  African  Sketch  Book,* 
vol.  ii.  p.  522),  holds  a  directly 
opposite  view,  as  does  Capt.  Burton. 

•'  'Man  a  Special  Creation,' 1873, 
p.  119. 
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although  larger  than  freckles,  and  that  these  patches  were  never 
affected  by  sun-burning,  'whilst  the  white  parts  of  his  skin 
have  on  several  occasions  been  much  inflamed  and  blistered. 
With  the  lower  animals  there  is,  also,  a  constitutional  difference 
in  liability  to  the  action  of  the  sun  between  those  parts  of  the 
skin  clothed  with  white  hair  and  other  parts.**  Whether  the 
saving  of  the  skin  from  being  thus  bmnt  is  of  sufficient  impor- 
tance to  account  for  a  dark  tint  having  been  gradually  acquired 
by  man  through  natural  selection,  I  am  unable  to  judge.  If  it 
be  so,  we  should  have  to  assume  that  the  natives  of  tropical 
America  have  lived  there  for  a  much  shorter  time  than  the 
negroes  in  Africa,  or  the  Papuans  in  the  southern  parts  of  the 
Malay  archipelago,  just  as  the  lighter-coloured  Hindoos  have 
resided  in  India  for  a  shorter  time  than  the  darker  aborigines  of 
the  central  and  southern  parts  of  the  peninsula. 

Although  with  our  present  knowledge  we  cannot  account  for 
the  differences  of  colour  in  the  races  of  man,  through  any 
advantage  thus  gained,  or  from  the  direct  action  of  climate;  yet 
we  must  not  quite  ignore  the  latter  agency,  for  there  is  good 
reason  to  believe  that  some  inherited  effect  is  thus  produced.®^ 

We  have  seen  in  the  second  chapter  that  the  conditions  of  life 
affect  the  development  of  the  bodily  frame  in  a  direct  manner, 
and  that  the  effects  are  transmitted.  Thus,  as  is  generally 
admitted,  the  European  settlers  in  the  United  States  undergo  a 
slight  but  extraordinarily  rapid  change  of  appearance.  Their 
bodies  and  limbs  become  elongated;  and  I  hear  from  Col. 
Bemys  that  during  the  late  war  in  the  United  States,  good 
evidence  was  afforded  of  this  fact  by  the  ridiculous  appearance 
presented  by  the  German  regiments,  when  dressed  in  ready-made 
clothes  manufactured  for  the  American  market,  and  which  were 
much  too  long  for  the  men  in  every  way.  There  is,  also,  a  con* 
siderable  body  of  evidence  shewing  that  in  the  Southern  States 
the  housenslaves  of  the  third  generation  present  a  markedly 
different  appearance  from  the  field-slaves.*^ 


•*  •  Variation  of  Animals  and 
Plants  under  Domestication/  vol.  ii. 
pp.  236,  237. 

•*  See,  for  instance,  Qnati'efages 
('  Revue  des  Cours  Scientifiques,' 
Oct.  10,  1868,  p.  724)  on  the  effects 
of  residence  in  Abyssinia  and  Arabia, 
and  other  analogous  cases.  Dr. 
Kolle  (<  Der  Mensch,  seine  Abstam- 
mung,'  &c.,  1865,  s.  99)  states,  on 
the  authority  of  Khanikof,  that  the 
greater  number  of  German  families 


settled  in  Georgia,  have  aGquii*ed  in 
the  course  of  two  generations  dark 
hair  and  eyes.  Mr.  D.  Forbes  in- 
forms me  that  the  Quichuas  in  the 
Andes  vary  greatly  in  colour,  ac- 
cording to  the  position  of  the  valleys 
inhabited  by  them. 

**  Harlan,  'Medical  Researches,' 
p.  532.  Quatrefages  C  (7nite  de 
TEsp^ce  Humaine,'  1861,  p.  128) 
has  collected  much  evidence  on  thi.i 
head. 
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If,  howeyer,  we  look  to  the  races  of  man  as  distributed  over 
the  world/.we  must  infer  that  their  characteristic  di£ferences  can- 
not be  accounted  for  by  the  jdirect  action  of  different  conditions 
of  life,  even  after  exposure  to  them  for  an  enormous  period  of 
time.  The  Esquimaux  live  exclusively  on  animal  food ;  they  are 
clothed  in  thick  fur,  and  are  exxx)sed  to  intense  cold  and  to 
prolonged  darkness;  yet  they  do  not  differ  in  any  extreme 
degree  from  the  inhabitants  of  Southern  China,  who  live  entirely 
on  vegetable  food,  and  are  exposed  almost  naked  to  a  hot,  glaring 
climate.  The  unclothed  Fuegians  live  on  the  marine  produc- 
tions of  their  inhospitable  shores;  the  Botocudos  of  Brazil 
wander  about  the  hot  forests  of  the  interior  and  live  chiefly  on 
vegetable  productions ;  yet  these  tribes  resemble  each  other  so 
closely  that  the  Fuegians  on  board  the  "  Beaglo  "  were  mistaken 
by  some  Brazilians  for  Botocudos.  The  Botocudos  again,  as 
well  as  the  other  inhabitants  of  tropical  America,  are  wholly 
different  from  the  Negroes  who  inhabit  the  opposite  shores  of 
the  Atlantic,  are  exposed  to  a  nearly  similar  climate,  and  follow 
nearly  the  same  habits  of  life. 

Nor  can  the  differences  between  the  itices  of  man  be  accounted 
for  by  tlie  inherited  effects  of  the  increased  or  decreased  use  of 
parts,  except  to  a  quite  insignificant  degree.  Men  who  habitu- 
ally live  in  canoes,  may  have  their  legs  somewhat  stunted ; 
those  who  inhabit  lofty  regions  may  have  their  chests  enlarged  ; 
and  those  who  constantly  use  certain  sense-organs  may  have  the 
cavities  in  which  they  are  lodged  somewhat  increased  in  size,  and 
their  features  consequently  a  little  modified.  With  civilised 
nations,  the  reduced  size  of  the  jaws  from  lessened  use — the 
habitual  play  of  different  muscles  serving  to  express  different 
emotions — and  the  increased  size  of  the  brain  from  greater 
int<»llectual  activity,  have  together  produced  a  considerable 
effect  on  their  general  appearance  when  compared  witli 
savages.'^''  Increased  bodily  stature,  without  any  corresponding 
increase  in  the  size  of  the  brain,  may  (judging  from  the  pre- 
viously adduced  case  of  rabbits),  have  given  to  some  races  an 
elongated  skull  of  the  dolichocephalic  type. 

Lastly,  the  little-understood  principle  of  correlated  develop- 
ment has  sometimes  come  into  action,  as  in  the  case  of  great 
muscular  development  and  strongly  projecting  supra-orbital 
ridges.  The  colour  of  the  skin  and  hair  are  plainly  correlated,  as 
is  the  texture  of  the  hair  with  its  colour  in  the  Mandans  of 
North  America.**  The  colour  also  of  the  skin,  and  the  odour 

"'  See  Prof.  Schaaffhansen,  trans-  **  Mr.  Catlin  states  ('  N.  Ameri- 
lat.  in  'Anthropological  Review,'  can  Indians,' 3rd  edit.  18i2,  vol.  i. 
Oct.  1868,  p.  429.  p.  49)  that  in  the  whole  tribe  of 
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emitted  by  it,  arc  likewiisc  in  some  maimer  comiectod.  With  the 
breeds  of  8be€|)  the  number  of  hairs  within  a  given  space  and  the 
number  of  the  excretory  pores  are  related.®  If  we  may  judge 
from  the  analogy  of  our  domesticated  animals,  many  modifica- 
tions of  structure  in  man  probably  come  under  this  principle  of 
correlated  development. 

We  have  now  seen  that  the  external  characteristic  differences 
between  the  races  of  man  cannot  be  accounted  for  in  a  satisfac- 
tory manner  by  the  direct  action  of  the  conditions  of  life,  nor  by 
the  effects  of  the  continued  use  of  parts,  nor  through  the 
principle  of  correlation.  We  are  therefore  led  to  inquire 
whether  slight  individual  differences,  to  which  man  is  emi- 
nently liable,  may  not  have  been  preserved  and  augmented 
during  a  long  series  of  generations  through  natural  selection. 
But  here  we  are  at  once  met  by  the  objection  that  beneficial 
variations  alone  can  be  thus  preserved;  and  as  far  as  we  ait) 
enabled  to  judge,  although  always  liable  to  err  on  tliis  head,  none 
of  the  differences  between  the  races  of  man  are  of  any  direct  or 
special  service  to  him.  The  intellectual  and  moral  or  social 
faculties  must  of  course  be  excepted  from  this  remark.  The  great 
variability  of  all  the  external  differences  between  the  races  of  man, 
likewise  indicates  that  they  cannot  be  of  much  importance ;  for 
if  important,  they  would  long  ago  have  been  either  fixed  and 
preserved,  or  eliminated.  In  this  resx)ect,man  resembles  those 
forms,  called  by  naturalists  protean  or  polymorphic,  which  have 
remained  extremely  variable,  owing,  as  it  seems,  to  such  varia- 
tions being  of  an  indifferent  nature,  and  to  their  having  thus 
escaped  the  action  of  natural  selection. 

We  have  thus  far  been  baffled  in  all  our  attempts  to  account 
for  the  differences  between  the  races  of  man ;  but  there  remains 
one  important  agency,  namely  Sexual  Selection,  which  appears  to 
have  acted  powerfully  on  man,  as  on  many  other  animals.  I  do 
not  intend  to  assert  that  sexual  selection  will  account  for  all  the 
differences  between  the  races.  An  unexplained  residuum  is  left, 
about  which  we  can  only  say,  in  our  ignorance,  that  as  indivi- 
duals are  continually  bom  with,  for  instance,  heads  a  little 
rounder  or  narrower,  and  with  noses  a  little  longer  or  shorter, 
such  slight  differences  might  become  fixed  and  uniform,  if  the 

the  Mandans,  about  one   in  ten  or  fine  and  soft. 

twelve  of  the  members,  of  all  ages  **  On    the    odour    of   the    skin, 

and  both  sexes,  have  bright  silvery  Godron,  *  Sur  I'Esp^ce,'  torn.  ii.  p. 

grey    hair,    which    is    hereditary.  217.     On    the   pores   in  the   skin, 

Now   this    hair   is   as    coarse  and  Tit,  Wilckens,  'Die   Aufgaben  der 

harsh  as  that  of  a  horse's  mane,  Landwirth.  Zootechnik/  1869,  s.  7. 
whilst  the  hair  of  other  colours  is 
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imknown  agencies  which  induced  them  were  to  act  in  a  moi-e 
constant  nuuiner,  aided  by  long-continued  intercrossing.  Such 
variations  come  under  the  provisional  class,  alluded  to  in  our 
second  chapter,  which  for  the  want  of  a  better  term  are  often 
called  spontaneous.  Nor  do  I  pretend  that  the  effects  of  sexual 
selection  can  be  indicated  with  scientiiic  precision ;  but  it  can  be 
shewn  that  it  would  be  an  inexplicable  fact  if  man  had  not  been 
modified  by  this  agency,  which  appears  to  have  acted  powerfully 
on  innumerable  animals.  It  can  further  be  shewn  that  the 
differences  between  the  races  of  man,  as  in  colour,  hairiness, 
form  of  features,  &c.,  are  of  a  kind  which  might  have  been 
expected  to  come  under  the  influence  of  sexual  selection.  But  in 
order  to  treat  this  subject  properly,  I  have  found  it  necessary  to 
pass  the  whole  animal  kiiigdom  in  review.  I  have  therefore 
devoted  to  it  the  Second  Fart  of  this  work.  At  the  close  I  shall 
return  to  man,  and,  after  attempting  to  shew  how  far  he  has 
been  modified  through  sexual  selection,  will  give  a  brief  summary 
of  the  chapters  in  this  First  Part. 


NOTB    ox  THE  RlSEllBLANCES    AND  DOTERBKOEB    IN    THE    StBUOTURE 

AND  THE  Development  of  the  Brain  in  Man  and  Apes.     By 

PROFESfiOB  HCZLET,  F.B-S. 

The  controversy  respeotiog  the  nature  and  the  extent  of  the  differ- 
ences in  the  structure  of  the  brain  in  man  and  the  apes,  which  aro^e 
some  fifteen  years  ago;  has  not  yot  come  to  an  end,  though  the  subject 
matter  of  the  dispute  is,  at  present,  totally  different  from  what  it  was 
formerly.  It  was  originally  asserted  and  re-asserted,  with  singular 
pertinacity,  that  the  brain  of  all  the  apes,  even  the  highest,  differs  from 
that  of  man,  in  the  absence  of  snch  conspicuous  structures  as  the 
])osterior  lobes  of  the  cerebral  hemispheres,  with  the  posterior  comu  of 
the  lateral  ventricle  and  the  hi^pj^ocami]^  minoTf  contained  in  those 
lobes,  which  are  so  obvious  in  man. 

But  the  truth  that  the  three  structures  in  question  are  as  well  deve- 
loped in  apes'  as  in  human  brains,  or  even  better ;  and  that  it  is  character- 
istic of  all  the  Primatei  (if  we  exclude  the  Lemurs)  to  have  these  parts 
well  developed,  stands  at  present  on  as  secure  a  Insis  as  any  proposition 
in  comparative  anatomy.  Moreover,  it  is  admitted  by  eveir  one  of  the 
long  series  of  anatomists  who,  of  late  years,  have  paid  special  attention  to 
the  attang^ment  of  the  compUcated  sulci  and  gyri  which  appear  upon 
the  surface  of  the  cerebral  hemispheres  in  man  and  the  higher  apes, 
that  they  are  disposed  after  the  very  same  pattern  in  him,  as  in  them. 
Every  principal  gyms  and  sulcus  of  a  chimpanzee's  brain  is  clearly 
represented  in  that  of  a  man,  so  that  the  termmol<^  which  applies  to 
the  one  answers  for  the  other.  On  this  point  there  is  no  difference  of 
opinion.  Some  years  since,  Professor  Bischoff  published  a  memoir  '•  on 
the  oerebml  convolutions  of  man  and  apes;  and  as  the  purpose  of 
my  learned  colleague  was  certainly  not  to  diminish  the  value  of  the 

'*  <Die  Grosshim-Wmdangen  des  Menschen;*   *  Abhandlungen  der  K. 
Bayerischen  Akademie,'  Bd.  x.,  1868. 
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differences  between  apes  and  men  in  thi^  respect,  I  am  glad  to  make  a 
citation  from  him. 

"  That  the  apes,  and  especially  the  orang,  chimpanzee  and  gorilla, 
"  come  very  close  to  man  in  their  organisation,  much  nearer  than  to  any 
"  other  animal,  is  a  well  known  fact,  disputed  by  nobody.  Looking  at 
"  the  matter  from  the  point  of  view  of  organisation  alone,  no  one  probably 
*'  would  ever  have  disputed  the  view  of  Liunteus,  that  man  should  Ix) 
*^  placed,  merely  as  a  peculiar  species,  at  the  head  of  the  mammalia  and  of 
*'  those  apes.  Both  shew,  in  all  their  organs,  so  close  an  affinity,  that  the 
"  most  exact  anatomical  investigation  is  needed  in  order  to  demonstrate 
'*  those  differences  which  really  exist.  So  it  is  with  the  brains.  The 
*'  brains  of  man,  tlie  orang,  the  chimpanzee,  the  gorilla,  in  spite  of  all 
**  the  important  differences  which  they  present,  come  very  close  to  one 
**  another  '  (1.  c.  p.  101). 

There  remains,  then,  no  dispute  as  to  the  resemblance  in  fundamental 
characters,  between  tlie  ape's  brain  and  man's ;  nor  any  as  to  the  won- 
derfully close  similarity  between  the  chimpanzee,  orang  and  man,  in 
even  the  details  of  the  arrangement  of  the  gyri  and  sulci  of  the  cerebral 
hemispheres.  Nor,  turning  to  the  differences  between  the  brains  of 
the  highest  apes  and  that  of  man,  is  there  any  serious  question  as  to 
the  nature  and  extent  of  these  differences.  It  is  admitted  that  the  man's 
cerebral  hemispheres  are  absolutely  and  relatively  larger  than  those  of 
the  orang  and  chimpanzee ;  that  his  frontal  lobes  are  less  excavated  by 
the  upward  protrusion  of  the  roof  of  the  orbits ;  that  his  gyrl  and  sulci 
are,  as  a  rule,  less  symmetrically  disposed,  and  present  a  greater  niunl)cr 
of  secondary  plications.  And  it  is  admitted  that,  as  a  rule,  in  man,  the 
temporo-occipital  or  "external  perpendicular  "  fissure,  which  is  usually 
so  strongly  marked  a  feature  of  the  ape's  brain  is  but  faintly  marked. 
But  it  is  also  clear,  tliat  none  of  these  diffei-ences  constitutes  a  sharp 
demarcation  between  the  man's  and  the  ape's  brain.  In  respect  to  the 
external  perpendicular  fissure  of  Gratlolet,  in  the  human  brain,  for 
instance,  Professor  Turner  remarks  :'* 

"  In  some  brains  it  appears  simply  as  an  indentation  of  the  margin  of 
"  the  hemisphere,  but,  in  others,  it  extends  for  some  distance  more  or  less 
*'  tmnsvcrsely  outwards.  I  saw  it  in  the  right  hemisphere  of  a  female 
"  brain  pass  more  than  two  inches  outwards ;  and  in  another  specimen, 
'*  also  the  right  hemisphere,  it  proceeded  for  four-tenths  of  an  inch  out- 
'*  wards,  and  then  extended  downwards,  as  far  as  the  lower  margin  of  the 
•*  outer  surface  of  the  hemisphere.  The  imperfect  definition  of  this  fissure 
**  in  the  majority  of  human  brains,  as  compared  with  its  remarkable  dis- 
^  tinctness  in  the  brain  of  most  Quadrumana,  isowing  to  the  presence,  in 
•'  the  former,  of  certain  superficial,  well  marked,  secondary  convolutions 
"  which  bridge  it  over  and  connect  the  parietal  with  the  occipital  lobe. 
*•  The  closer  the  first  of  these  bridging  gyri  lies  to  the  longitudinal 
"  fissure,  the  shorter  is  the  external  parie to-occipital  fissure."  (1.  c.  p.  12.) 

The  obliteration  of  the  external  perpendicular  fissure  ofGratiolet, 
therefore,  is  not  a  constant  character  of  the  human  brain.  On  the  other 
hand,  its  full  development  is  not  a  constant  character  of  the  higher 
ape's  brain.  For,  in  the  chimpanzee,  the  more  or  less  extensive  oblitera- 
tion of  the  external  perpendicular  sulcus  by  **  bridging  convolutions,"  on 
one  side  or  the  other,  has  been  noted  over  and  over  again  by  Prof. 


"  'Convolutions  of  the  Humnn  Cerebrum  Topographicallv  Considero«I,' 
1866,  p.  12.  r  ©     r  .  , 
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Bolleflton,  Mr.  MauBball,  M.  Broca  and   Professor  Turner.     At  the 
condosiou  of  a  special  paper  on  this  subject  the  latter  writes :'' 

**  The  three  specimens  of  the  brain  of  a  chimpanzee  just  described, 
"  prove,  that  the  generalisatiou  which  Gratiolet  has  attempted  to  draw  of 
**  the  complete  absence  of  the  first  connecting  convolution  and  tho 
'*  concealment  of  the  second,  as  essentially  characteristic  features  in  the 
*'  brain  of  this  animal,  is  by  no  means  uniyersally  appllcabla  In  only  one 
roecimen  did  the  brain,  in  these  particulars,  follow  the  law  which 
Gratiolet  has  expressed.  As  regards  the  presence  of  the  superior  bridg- 
ing convolution,  I  am  inclined  to  think  that  it  has  existed  in  one  hemi- 
Sfmere,  at  least,  in  a  majority  of  the  brains  of  this  animal  which  have,  up 
*'  to  this  time,  been  figured  or  described.  The  superficial  position  of  the 
"  second  bridging  convolution  is  evidently  less  frequent,  and  has  as  yet, 
'*  I  believe,  only  been  seen  in  the  brain  (A)  recorded  in  this  communi- 
^  cation.  The  asymmetrical  arrangement  in  the  convolutions  of  tho 
'^  two  hemispheres,  which  previous  observers  have  referred  to  in  Uioir 
"  descriptions  is  also  well  illustrated  in  these  specimens."  (pp.  8,  9.) 

Even  were  the  presence  of  the  temporo-ocoipital,  or  external  por- 
liendicular,  sulcus  a  mark  of  distinction  between  the  higher  apes  and 
man,  the  value  of  sucJi  a  distinctive  character  would  be  rendered  very 
doubtful  by  the  structure  of  the  brain  in  the  Flatyrhine  apes.  In  fact 
while  the  temporo-occipital  is  one  of  the  most  constant  of  sulci  in 
the  Oatarhine,  or  Old  World,  apes,  it  is  never  very  strongly  developed 
in  the  New  World  apes;  it  is  absent  in  the  smaller  Platyrhini; 
rudimentary  in  Pitheeiaf^  and  more  or  less  obliterated  by  bridging 
convolutions  in  Ateles, 

A  character  which  is  thus  variable  within  the  limits  of  a  single  group 
can  have  no  great  taxonomlo  value. 

It  is  farther  established,  that  the  degree  of  asymmetry  of  the  convolu- 
tion of  the  two  sides  in  the  human  brain  is  subject  to  much  individual 
variation ;  and  that,  in  those  individuals  of  the  jBushman  race  who  have 
been  examined,  the  gyri  and  sulci  of  the  two  hemispheres  are  consider* 
ably  less  complicated  and  more  symmetrical  than  in  the  European 
bram,  while,  in  some  individuals  of  the  chimpanzee,  their  complexity 
and  asymmetry  become  notable.  This  is  particularly  the  case  in  the 
brain  of  a  young  male  chimpanzee  figured  by  M.  Broca.  ('  L'ordro 
des  Primates,'  p.  165,  fig.  11.) 

Again,  as  reroects  the  question  of  absolute  size,  it  is  established  that 
the  difference  between  the  largest  and  the  smallest  healthy  human 
brain  is  greater  than  the  difference  between  the  smallest  healthy 
human  brain  and  the  largest  chimpanzee's  or  orang's  brain. 

Moreover,  there  is  one  circumstance  in  which  the  orang's  and  chim- 
panzee's brains  resemble  man's,  but  in  which  they  differ  from  the  lower 
apes,  and  that  is  the  presence  of  two  corpora  candicantia — the 
CynomoTpha  having  but  one. 

In  view  of  these  fticts  I  do  not  hesitate  in  this  year  1874,  to  repent 
and  insist  upon  the  proposition  which  I  enunciated  in  1863.'^ 
**So  &r  as  oerebml  structure  goes,  therefore,  it  is  clear  that  man 


'*  Not€8  more  especially  on  the  ''  Flower  *0n  the  Anatomy  of 

bridging  convolations  in  the  Brnin  Pithecia  Monachus^*  *  Proceedings  of 

of  the  Chimpanzee,  *  Proceedings  of  the  Zoological  Society,'  1862. 

the  Royal  3ociety  of  Edinburgh,'  '*  •  Man's  Place  in  Nature,' p.  102. 
1865-6. 
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**  differs  less  from  the  chimpanzee  or  the  oraiig,  than  these  do  even 
*'  from  the  monkeys,  and  that  the  difference  hetween  the  bndn  of  the 
'*  chimpanzee  and  of  man  is  almost  insignificant,  when  compared  with 
**  that  oetween  the  chimpanzee  brain  and  that  of  a  Lemur.*' 

In  the  paper  to  whicn  I  have  referred.  Professor  Bisdioff  does  not 
deny  the  second  part  of  this  statement,  bnt  he  first  makes  the  irrelevant 
remark  that  it  is  not  wonderful  if  the  brains  of  an  orang  and  a  Lemur 
are  very  different ;  and  secondly,  goes  on  to  assert  that,  *'  If  we  sacces- 
"  sively  compare  the  brain  of  a  man  with  that  of  an  orang ;  the  brain  of 
*'  this  with  tnat  of  a  chimpanzee ;  of  this  with  that  of  a  gorilla,  and  so 
"on  of  a  ffylobcUiMy  SemnopUhecutty  Cynocephalus,  Cercopiiheeu9j  MacanuK, 
"  Cebu9,  CaUiOiriXy  Tjetnur,  Stenopt*,  Napale,  we  shall  not  meet  with  a 
"  greater,  or  even  as  great  a,  break  in  tne  degree  of  development  of  the 
"  convolutions,  as  we  find  between  the  brain  of  a  man  and  that  of  an 
*'  orang  or  chimpanzee." 

To  which  I  reply,  firstly,  that  whether  this  assertion  be  true 
or  false,  it  has  nothing  whatever  to  do  with  the  proposition  enunciated 
in  *  Man's  Place  in  Nature,'  which  refers  not  to  the  development  of  the 
convolutions  alone,  but  to  the  structure  of  the  whole  brain.  If  Professor 
Bischoff  had  taken  the  trouble  to  refer  to  p.  96  of  the  work  he  critioises, 
in  fact,  he  would  have  found  the  following  passage :  '*  And  it  is  a 
<^  remarkable  drcumstAUoc  that  tliough,  so  far  as  our  present  know- 
''  ledge  extends,  there  is  one  true  structural  break  in  the  series  of  forms 
"of  Simian  brains,  thii  hiatus  does  not  lie  between  man  and  the 
*<  manlike  apes,  but  between  the  lower  and  the  lowest  Simians,  or  in 
*'  other  woros,  between  the  Old  and  New  World  apes  and  monkeys  and 
*'  the  Lemurs.  Every  Lemur  which  has  vet  been  examined,  in  fact, 
"  has  its  cerebellum  partially  visible  from  above ;  and  its  posterior  lobe, 
'*  with  the  contained  posterior  oornu  and  hippocampus  minor,  more  or 
''less  rudimentary.  Every  marmoset,  American  monkey,  Old  World 
*'  monkey,  baboon,  or  manlike  ape,  on  the  contrary,  has  its  cerebellum 
*' entirely  hidden,  posteriorly,  by  the  cerebral  lobes,  and  possesses  a 
*'  large  posterior  comu  with  a  well-developed  hippocampus  minor." 

This  statement  was  a  strictly  accurate  account  of  what  was  known 
when  it  was  made;  and  it  does  not  appear  to  me  to  be  more  than 
apparently  weakened  by  the  subsequent  discovery  of  the  relatively 
small  development  of  the  posterior  lobes  in  the  Siamang  and  in  the 
Howling  monkey.  Notwithstanding  the  exceptional  brevity  of  the 
posterior  lobes  in  these  two  species,  no  one  will  pretend  that  their 
brains,  in  the  slightest  degree,  approach  those  of  the  Lemurs.  And 
if,  instead  of  putting  Hapale  out  of  its  natural  place,  as  Professor 
Bischoff  most  unaccountably  does,  we  write  the  series  of  animals 
he  has  chosen  to  mention  as  follows:  HomOf  Pitheeue^  Troglodytes, 
Hylobates,  Semnopitheeus,  CyfiocqphdlHs,  Cereopitheeus^  3faca«tM,  C^mSy 
CaUiUirix,  Hapale,  Lemur,  Stenops,  I  venture  to  reaffirm  that  the 
great  break  in  this  series  lies  betwe(}n  Hapale  and  Lemur,  and  that 
this  break  is  considerably  greater  than  that  between  any  other  two 
terms  of  that  series.  Professor  Bischoff  ignores  the  fact  that  long 
l)efore  he  wrote,  Gratiolet  had  suggested  the  separation  of  the  Lemurs 
from  the  other  Primates  on  the  very  ground  of  the  difference  in  their 
cerebral  diaraoters ;  and  that  Professor  Flower  had  made  the  following 
observations  in  the  course  of  his  description  of  the  brain  of  the  Javan 
Loris.'* 
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^  And  it  id  C8])ccial]y  romarkablo  that,  iu  tho  doToIopmcnt  of  the 
**  poflterior  loben,  there  is  no  approximation  to  the  Lomuriuc,  short 
"•  hemisphered,  brain,  in  those  monkeys  which  are  commonly  supposed 
*'  to  approach  this  family  in  other  respects,  viz.,  the  lower  members  of 
**  the  Platyrhine  group." 

So  far  as  the  structure  of  the  adult  brain  is  concerned,  then,  the  very 
considerable  additions  to  our  knowledge,  which  have  been  made  by  tho 
researches  of  so  many  investigators,  during  the  past  ten  years,  fully 
justify  the  statement  which  I  made  in  1863.  But  it  has  been  said 
that,  admitting  the  similarity  between  the  adult  brains  of  man  and 
apes,  they  are  nevertheless,  in  reality,  widely  different,  because  they 
exhibit  fundamental  differences  in  the  mode  of  their  development.  No 
one  would  be  more  ready  than  I  to  admit  tlio  force  of  thid  argument,  if 
such  fundamental  differences  of  development  really  exist.  But  I  deny 
that  they  do  exist.  On  the  contrary,  there  is  a  fundamental  ag^ree- 
ment  in  the  development  of  tho  brain  in  men  and  apes. 

Gratiolet  originated  the  statement  that  there  is  a  fundamental 
difference  in  the  development  of  the  brains  of  apes  and  that  of  man — 
coDsisting  in  this;  that,  in  the  apes,  the  sulci  which  first  make  their 
appearance  are  situated  on  tho  posterior  region  of  the  cerebral  hemi- 
spheres, while,  in  the  human  foetus,  the  sulci  first  become  visible  on  the 
frontal  lobes.'* 

This  general  statement  is  based  upon  twO|  observations,  the  one  of  a 
Gibbon  almost  ready  to  be  bom,  in  which  tiie  posterior  c;yri  were  *'  well 
"  developed,"  while  those  of  the  frontal  lobes  were  '*  hardly  ijidicated  "'' 
(1.  c.  p.  39X  and  the  other  of  a  human  foetus  at  the  22nd  or  23id  week 
of  uterogestation,  in  which  Gratiolet  noted  that  the  insula  was  un- 
covered, but  that  nevertheless  *'  des  incisures  s^ment  le  lobe  ant^eur, 
**  une  scissure  pen  profonde  indique  la  separation  du  lobe  occipital,  tres- 

T«  « Ches  tons  les  (tinges,  les  pli^s  Kolando,  and    one  of   the   frontal 

*'  post^rieurs  se  dereloppent  les  pre->  sulci,  plainly  enougii.   Nevertheless, 

**"  miers ;     les    plis    anUrieurs    se  M.   Alix,   in  his    *■  Notice    siu*    les 

"  d^veloppent   plus   tard,  ainsi   la  travaux  anthropologiqnes  de  Gratio- 

*^  vertibre  ocdpitale  et  la  pari^tale  let '  (Mem.  de  la  Societe  d'Anthro- 

"sont-ellesrelativementtr^grandes  pologie  de  Paris,'  1868,  pi.  xxxii.), 

"  chez  le  foetus.    L'Homme  presente  writes  thus :  "  Gratiolet  a  eu  entre 

**  nne  exception  remarquable  quant  ^  les  mains  le  cerveao  d'un  fcBtos  de 

"  i  Tepoque  de  Tapparition  des  plis  '*  Gibbon,    singe    dminemment    su- 

'*  frontanx,  qui  sent  les  premiers  '*  p^rieur,  et  tellement  rapproch^  de 

"  indiqn^ ;  mais  le  d^veloppement  *'  I'orang,  que  des  natnralistes  tr^ 

**  g^n^ral  da  lobe  frontal,  envisage  '*  comp^tents  I'ont  rang^  parmi  les 

*'  seulement    par    rapport    i     son  *'  anthropoides.    M.  Huxley,  par  ex- 

'*  volanie,suitlesm£mesiois  que  dans  **  emple,  n'hesite  pas  snr  ce  point. 

"  les  singes  :*'   Gratiolet,  *  M^moire  '*  £h  bien,  c'est  sur  le  oerveau  d'un 

sur  les  plis  cer^braux  de  THomme  ^'  foetus  de  Gibbon  que  Gratiolet  a 

et    des   Primates,'   p.   39,  vol.  iv,  *'  vu  Ui  circonvoltUiona  du  lobe  tem- 

iig.  3.  '*  porO'Sphenoidal    deja    deceioppies 

''  Gratiolet's  words  are  (1.  c.  p.  '*  ioraqu'iln'existentpaB  encore  de  pits 

39) :  *^  Dans  le  foetus  dont  il  s'agit  '*  sur  le  kibe  frontal    II  6tait  done 

**  les  plis  oer^braux  post^rieurs  sont  *'  bien   autoris^  i  dire    que,    chez 

*'  bien   d«velopp^   tandis  que    les  '*  I'homme  les  circonvolutions  appa- 

^  plis  du  lobe  frontal  sont  i  peine  "  raissent  d'a  en  m,  tandis  que  chez 

'*  indiqu^.**    The   figure,  however  *'  les  singes    elles    se    developpent 

(PI.  iv.  fig.  3),  shews  the  fissure  of  «  d*«  en  a," 
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**  r^uit,  d'ailleui's  dos  cette  ^poque.  Le  reste  do  la  surface  cerebrale 
'*  est  encore  absolument  liase." 

Three  views  of  this  brain  are  given  in  Plate  II.  figs,  1,  2,  3,  of  the 
work  cited,  shewing  the  upper,  lateral  and  inferior  views  of  the  hemi- 
spheres, but  not  the  inner  view.  It  is  worthy  of  note  that  the  figure 
by  no  means  bears  out  Gratiolet's  description,  inasmuch  as  the  fissure 
(anteiotemporal)  on  the  posterior  half  of  the  face  of  the  hemisphere,  is 
more  marked  than  any  of  those  vaguely  indicated  in  the  anterior  half. 
If  the  figure  is  correct  it  in  no  way  justifies  Gratiolet's  conclusion  : 
'*  11  y  a  done  entre  ces  cerveauz  [those  of  a  Gallithrix  and  of  a  Gibbon]  et 
"  celui  du  foetus  humain  uue  diiierence  fondamental.  Chez  celui-Kii,  long- 
"  temps  avant  que  les  plis  temporaux  apparaissent,  les  plis  frontaux 
"  essayent  d'eiister." 

Since  Gratiolet's  time,  however,  the  development  of  the  gyri  and 
sulci  of  the  brain  has  been  made  the  subject  of  renewed  investigation 
by  Schmidt,  Bisohoff,  Pansoh,'"  and  more  particularly  by  Ecker,^»  whose 
work  is  not  only  the  latest,  but  by  far  tne  most  complete,  memoir  on 
the  subject. 

The  final  results  of  their  inquiries  may  be  summed  up  as  follows : — 

1 .  In  the  human  foetus,  the  sylvian  fissure  is  formed  in  the  course  of 
tlie  third  mouth  of  uterogestation.  In  this,  and  in  the  fourth  month, 
the  cerebral  hemispheres  arc  smooth  and  rounded  (with  the  exception 
of  the  sylvian  depression),  and  they  project  backwards  far  beyona  the 
cerebelhun. 

2.  Tiie  jfulci,  properly  so  called,  begin  to  appear  in  the  interval 
between  the  end  of  the  fourth  and  the  beginning  of  the  sixth  month  of 
foetal  life,  but  Ecker  is  careful  to  point  out  that,  not  only  the  time,  but 
the  order,  of  their  appearance  is  subject  to  considerable  individual 
variation.  In  no  case,  however,  are  either  the  frontal  or  the  temporal 
sulci  the  earliest. 

The  first  which  appears,  in  fact,  lies  on  the  inner  face  of  the  hemi- 
sphere (whence  doubtless  Gratiolet,  who  does  not  seem  to  have  examined 
that  face  in  his  foetus,  overlooked  it),  and  is  either  the  internal  perpen- 
dicular (ocoipito-parietal),  or  the  calcarine  sulcus,  these  two  being  close 
together  and  eventually  running  into  one  another.  As  a  rule  the 
occipito-parietal  is  the  earlier  of  the  two. 

8.  At  the  latter  part  of  this  period,  another  sulcus,  the  *^  posterio, 
parietal,*'  or  *'  Fissure  of  Rolando  "  is  developed,  and  it  is  followed,  in 
the  course  of  the  sixth  month,  by  the  other  principal  sulci  of  the 
frontal,  parietal,  temporal  and  occipital  lobes.  There  is,  however,  no 
dear  evidence  that  one  of  these  constantly  appears  before  the  otiier ; 
and  it  is  remarkable  that,  in  the  brain  at  the  period  described  and 
figured  by  Ecker  (I.  c.  p.  212-13,  Taf.  IF.  figs.  1,  2,  3,  4),  the  antero- 
temporal  sulcus  {scissure  parcUlele)  so  characteristic  of  the  ape's  brain, 
is  as  well,  if  not  better  developed  than  the  fissure  of  Kolando,  and  is 
much  more  marked  than  the  proper  frontal  sulci. 

Taking  the  facts  as  they  now  stand,  it  appears  to  me  that  the  order 
of  the  appearance  of  the  sulci  and  gyri  in  tne  foetal  human  brain  is  in 
perfect  harmony  with  the  general  doctrine  of  evolution,  and  with  the 

'■  *  Ueber  die  typische  Anordnung         '•  *  Zur  Entwickelungs  Qeschichte 

tier   Fttrchen    und   Wiodungen   auf  der  Fnrchen   und   Windungen   der 

den     Grosshim-Hcmisphftren      des  Orosshirn-HemisphilreD    im    Foetus 

Menwhen  und  der  Afien.'    *Archiv  des  Menschen.'  *  Archiv  ftlr  Anthro- 

fUr  Anthropologic,'  iii.,  1868.  pologie/  iii.,  1868. 


Chap.  VII.  Structure  of  tlie  Brain,  20$ 


Tiew  that  man  has  been  evolved  from  some  ape- like  form ;  though  there 
can  be  no  doubt  that  that  form  was,  in  many  respects,  different  from 
any  member  of  the  THmoAe^  now  living. 

t  Von  Baer  tanght  us,  half  a  century  ago,  that,  in  the  course  of  their 
development,  allied  animals  put  on,  at  first,  the  characters  of  the  greater 
groups  to  which  they  belong,  and,  by  degrees,  assume  those  which  restrict 
them  within  the  limits  of  their  family,  genus,  and  species ;  and  he 
proved,  at  the  same  time,  that  no  developmental  stage  of  a  higher 
animal  is  precisely  similar  to  the  adult  conditiou  of  any  lower  animal. 
It  is  quite  correct  to  say  that  a  frog  passes  through  the  condition  of  a 
fish,  inasmuch  as  at  one  period  of  its  life  the  tadpole  has  all  the  cha- 
racters of  a  fish,  and,  if  it  went  no  further,  woula  have  to  be  grouped 
among  fishes.  But  it  is  equally  true  that  a  tadpole  is  very  diffomnt 
from  any  known  fish. 

In  like  manner,  the  brain  of  a  human  foetus,  at  the  fifth  month,  may 
correctly  be  said  to  be,  not  only  the  brain  of  an  ape,  but  that  of  an 
Arntopithecine  or  marmoset-like  ape ;  for  its  hemispheres,  with  their 
great  posterior  lobes,  and  with  no  sulci  but  the  sylvian  and  the 
calcarine,  present  the  characteristics  found  only  in  the  group  of  tlie 
Arctopitheeine  PrimcLUs.  But  it  is  equally  true,  as  Gratiolet  remarks, 
that,  in  its  widely  open  sylvian  fissure,  it  differs  from  the  brain  of  any 
actual  marmoset.  No  doubt  it  would  be  much  more  similar  to  the  brain 
of  an  advanced  foetus  of  a  marmoset.  But  we  know  nothing  whatever 
of  the  development  of  the  brain  in  the  marmosets.  In  the  Platvrhini 
proper,  the  only  observation  with  which  I  am  acquainted  is  due  to 
Fansch,  who  found  in  the  brain  of  a  foetal  Cebus  Apella,  iu  addition  to 
the  sylvian  fissure  and  the  deep  calcarine  fissure,  only  a  very  shallow 
anterotemporal  fissure  (tcissure  parallele  of  Gratiolet.) 

Now  this  fact,  taken  together  with  the  circumstance  that  the  antero- 
temporal sulcus  is  present  in  such  Platyrhini  as  the  Saimiri,  which 
present  mere  traces  of  sulci  on  the  anterior  half  of  the  exterior  of  the 
cerebral  hemispheres,  or  none  at  idl,  undoubtedly,  so  for  as  it  goes, 
affords  fair  evidence  in  favour  of  Gratiolet's  hypothesis,  that  the 
posterior  sulci  appear  before  the  anterior,  in  the  brains  of  the 
Flatifrhini.  But,  it  by  no  means  follows,  that  the  rule  which  may  hold 
good  for  the  Platyrhini  extends  to  the  Catarhini.  We  have  no  in- 
formation whatever  respecting  the  development  of  the  brain  in  tho 
Ctjwnnorpha;  and,  as  regards  the  Anthropomorphay  nothing  but  tho 
account  of  the  brain  of  the  Gibbon,  near  birth,  already  referred  to. 
At  the  present  moment,  there  is  not  a  shadow  of  evidence  to  shew 
that  the  sulci  of  a  chimpanzee's,  or  orang's,  brain  do  not  appear  in  tho 
same  order  as  a  man's. 

Gratiolet  opens  his  preface  with  the  aphorism.  *'  II  est  dangereux 
"  dans  les  sciences  de  conclure  trop  vite.''  I  fear  he  must  have  for- 
goiten  this  sound  maxim  by  the  time  he  had  reached  the  discussion  of 
the  differences  between  men  and  apes,  in  the  body  of  his  work.  No 
doubt,  the  excellent  author  of  one  of  the  most  remarkable  contributions 
to  the  just  understan<ting  of  the  mammalian  brain  which  has  ever  been 
made,  would  have  been  the  first  to  admit  the  insufficiency  of  his  data 
had  he  lived  to  profit  by  the  advance  of  inquiry.  The  misfortune  Is 
that  his  conclusions  have  been  employed  by  persons  incompetent  to 
appreciate  their  foundation,  as  arguments  in  favour  of  obscurantism.*** 

**  For  example,  M.  TAbb^Lecomte  winisme  et  Torigine  de  rilomme.* 
in  his  terrible  pamphlet  <Le  Dar-     1873. 


2o6  Tlie  Descent  of  Man.  Pabt  I. 


But  it  is  important  to  remark  that,  whether  Gmtiolct  was  right  or 
wrong  in  his  hypothesis  respebting  the  relative  order  of  appearaooe  of 
the  temporal  and  frontal  sulci,  the  fact  remains ;  that,  before  either 
temporal  or  f^ntal  sulci  appear,  the  fnotal  brain  of  man  presents 
chariu'tcrs  which  are  found  only  in  the  lowest  group  of  the  PrimaUs 
(leaving  out  the  Lemurs) ;  and  that  this  is  exactly  what  we  should 
expect  to  be  the  ease,  if  man  has  resulted  from  the  gradual  modifica- 
tion of  the  some  form  as  that  from  which  the  other  Primate  have 
sprung. 
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CHAPTEB  Vm. 
Pbikgiflks  of  Sexual  Selection. 

Secondary  sexual  characters — Sexnal  selection — Manner  of  action— Ex- 
cess of  male»— Polygamy — ^The  male  alone  generally  modified  through 
sexual  selection — Eagerness  of  the  male — Variability  of  the  male- 
Choice  exerted  by  the  female — Sexual  compared  with  natural  selection 
— Inheritance,  at  corresponding  periods  of  life,  at  corresponding  seasons 
of  the  year,  and  as  limited  by  sex — Relations  between  the  several  forms 
of  inheritance— Causes  why  one  sex  and  the  young  are  not  modified 
through  sexual  selection — Supplement  on  the  proportional  numbers  of 
the  two  sexes  throughout  the  animal  kingdom — ^The  proportion  of  the 
sexes  in  relation  to  natural  selection. 

With  animalB  which  have  their  sexes  Beparated,  the  males 
neeessarily  differ  from  the  females  in  their  organs  of  reproduction ; 
and  these  are  the  primary  sexnal  characters.  Bnt  the  sexes 
often  differ  in  what  Hunter  has  called  secondary  sexual  charac* 
ters,  which  are  not  directly  connected  with  the  act  of  reproduc- 
tion ;  for  instance,  the  male  possesses  certain  organs  of  sense  or 
locomotion,  of  which  the  female  is  quite  destitute,  or  has  them 
more  highly-deyeloped,  in  order  that  he  may  readily  find  or 
reach  her ;  or  again  the  male  has  special  organs  of  prehension  for 
holding  her  securely.  These  latter  organs,  of  infinitely  diversified 
kinds,  graduate  into  those  which  are  commonly  ranked  as 
primary,  and  in  some  cases  can  hardly  be  distinguished  from 
them ;  we  see  instances  of  this  in  the  complex  appendages  at  the 
apex  of  the  abdomen  in  male  insects.  Unless  indeed  we  confine 
the  term  "primary"  to  the  reproductive  glands,  it  is  scarcely 
possible  to  decide  which  ought  to  be  called  primary  and  which 
Bccondary. 

The  female  often  differs  from  the  male  in  having  organs  for  the 
nourishment  or  protection  of  her  young,  such  as  the  mammary 
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glands  of  mammals,  and  tho  abdominal  sacks  of  the  marsupials. 
In  some  few  cases  also  the  male  possesses  similar  organs,  which 
are  wanting  in  the  female,  such  as  the  receptacles  for  the 
ova  in  certain  male  fishes,  and  those  temporarily  developed  in 
certain  male  frogs.  The  females  of  most  bees  are  provided  with 
a  special  apparatus  for  collecting  and  carrying  pollen,  and  their 
ovipositor  is  modified  into  a  sting  for  the  defence  of  the  larrtc 
and  the  community.  Many  similar  oases  could  be  given,  but 
they  do  not  here  concern  us.  There  are,  however,  other  sexual 
differences  quite  unconnected  with  the  primary  reproductive 
organs,  and  it  with  is  these  that  we  are  more  especially  concerned 
— such  as  the  greater  size,  strength,  and  pugnacity  of  the  male, 
his  weapons  of  offence  or  means  of  defence  against  rivals,  his 
gaudy  colouring  and  various  ornaments,  his  power  of  song,  and 
other  such  characters. 

Besides  the  primary  and  secondary  sexual  differences,  such  as 
the  foregoing,  the  males  and  females  of  some  animals  differ  in 
structures  related  to  different  habits  of  life,  and  not  at  all,  or 
only  indirectly,  to  the  reproductive  functions.  Thus  the  females 
of  certain  flies  (CulicidsB  and  Tabanidee)  are  blood-suckers, 
whilst  the  males,  living  on  flowers,  have  mouths  destitute  of 
mandibles.^  The  males  of  certain  moths  and  of  some  crustaceans 
(6.  g,  Tanais)  have  imperfect,  closed  mouths,  and  cannot  feed. 
The  complemental  males  of  certain  Oirripedes  live  like  epiphytic 
plants  either  on  the  female  or  the  hermaphrodite  form,  and  are 
destitute  of  a  mouth  and  of  prehensile  limbs.  In  these  cases  it  is 
the  male  which  has  been  modified,  and  has  lost  certain  important 
organs,  which  the  females  possess.  In  other  cases  it  is  the  female 
which  has  lost  such  parts;  for  instance,  the  female  glow-worm  is 
destitute  of  wings,  as  also  are  many  female  moths,  some  of  which 
never  leave  their  cocoons.  Many  female  parasitic  crustaceans 
have  lost  their  natatory  legs.  In  some  weevil-beetles  (Curcu- 
lioiiidse)  there  is  a  great  difference  between  the  male  and  female 
in  the  length  of  the  rostrum  or  snout ;  *  but  the  meaning  of  this 
and  of  many  analogous  differences,  is  not  at  all  imderstood. 
Differences  of  structure  between  the  two  sexes  in  relation  to 
different  habits  of  life  are  generally  confined  to  the  lower 
animals ;  but  with  some  few  birds  the  beak  of  the  male  differs 
from  that  of  the  female.  In  the  Huia  of  New  Zealand  the 
difference  is  wonderfully  great,  and  we  hear  from  Dr.  BuUer* 

^  Westwood,   'Modern  Class,   of         ^  Kirby  and  Spence,  Mntrodur- 

Insects/  vol.  ii.  1840,  p.  541.     Fop  tion  to  Entomology,'  vol.  iii.  182G, 

the  statement  about  Tanais,  men-  p.  309. 

tioned  below,  I  am  indebted  to  Fritz         *  <  Birds  of  New  Zealand,'  1872, 

MKller.  p.  66. 
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that  the  male  uses  his  stiong  beak  in  chiselling  the  larysa  of 
insects  out  of  decayed  wood,  whilst  the  female  probes  the  softer 
parts  with  her  fiir  longer,  much  curved  and  pliant  beak :  and 
thus  they  mutually  aid  each  other.  In  most  cases,  differences  of 
structure  between  the  sexes  are  more  or  less  directly  connected 
with  the  propagation  of  the  species :  thus  a  female,  which  hsA  to 
nourish  a  multitude  of  ova,  requires  more  food  than  the  male, 
and  consequently  requires  special  means  for  procuring  it.  A  male 
animal,  which  lives  for  a  very  short  time,  might  lose  its  organs 
for  procuring  food  through  disuse,  without  detriment ;  but  he 
would  retain  his  locomotive  organs  in  a  X)erfect  state,  so  that 
he  might  reach  the  female.  The  female,  on  the  other  hand, 
might  safely  lose  her  organs  for  flying,  swimming,  or  walking, 
if  she  gradually  acquired  habits  which  rendered  such  powers 
useless. 

We  are,  however,  here  concerned  only  with  sexual  selection. 
This  depends  on  the  advantage  which  certain  individuals  have 
over  others  of  the  same  sex  and  species  solely  in  respect  of 
reproduction.  When,  as  in  the  cases  above  mentioned,  the  two 
sexes  differ  in  structure  in  relation  to  different  habits  of  life, 
they  have  no  doubt  been  modified  through  natural  selection,  and 
by  inheritance  limited  to  one  and  the  same  sex.  So  again  the 
primary  sexual  organs,  and  those  for  nourishing  or  protecting  the 
young,  come  under  the  same  influence ;  for  those  individuals  which 
generated  or  nourished  their  offspring  best,  would  leave,  cadteris 
paribus,  the  greatest  number  to  inherit  their  superiority ;  whilst 
those  which  generated  or  nourished  their  of^ring  badly,  would 
leave  but  few  to  inherit  their  weaker  powers.  As  the  male  has  to 
find  the  female,  he  requires  organs  of  sense  and  locomotion,  but 
if  these  organs  are  necessary  for  the  other  purposes  of  life,  as  is 
generally  the  case,  they  will  have  been  developed  through 
natural  selection.  When  the  male  has  found  the  female,  he 
sometimes  absolutely  requires  prehensile  organs  to  hold  her; 
thus  Dr.  Wallace  informs  me  that  the  males  of  certain  moths 
cannot  unite  with  the  females  if  their  tarsi  or  feet  are  broken. 
The  males  of  many  oceanic  crustaceans,  when  adult,  have  their 
legs  and  antennsB  modified  in  an  extraordinary  manner  for  the 
prehension  of  the  female ;  hence  we  may  suspect  that  it  is  be- 
cause these  animals  a^e  washed  about  by  the  waves  of  the 
open  sea,  that  they  require  these  organs  in  order  to  propagate 
their  kind,  and  if  so,  their  development  has  been  the  result  of 
ordinary  or  natural  selection.  Some  animals  extremely  low  in 
the  scale  have  been  modified  for  this  same  purpose ;  thus  the 
males  of  certain  parasitic  worms,  when  fully  grown,  have  the 
lower  surface  of  the  terminal  part  of  their  lx>dies  roughened 
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like  a  rasp,  and  with  tbib  thoy  coil  round  and  permanently  hold 
the  females.* 

When  the  two  sexes  follow  exactly  the  same  habits  of  life,  and 
the  male  has  the  sensory  or  locomotive  organs  more  highly 
developed  than  those  of  the  female,  it  may  be  that  the  perfection 
of  these  is  indispensable  to  the  male  for  finding  the  female ;  but 
in  the  vast  majority  of  cases,  they  serve  only  to  give  one  male 
an  advantage  over  another,  for  with  sufficient  time,  the  less  well- 
endowed  males  would  succeed  in  pairing  with  the  females;  and 
judging  from  the  structure  of  the  female,  they  would  be  in  all 
other  respects  equally  well  adapted  for  their  ordinary  habita  of 
life.  Since  in  such  cases  the  males  have  acquired  their  present 
structure,  not  from  being  better  fitted  to  survive  in  the  struggle 
for  existence,  but  from  having  gained  an  advantage  over  other 
males,  and  from  having  transmitted  this  advantage  to  their  male 
ofiispring  alone,  sexual  selection  must  here  have  come  into  action. 
It  was  the  importance  of  this  distinction  which  led  me  to 
designate  this  form  of  selection  as  Sexual  Selection.  So  again, 
if  the  chief  service  rendered  to  the  male  by  his  prehensile  organs 
is  to  prevent  the  escape  of  the  female  before  the  arrival  of  other 
males,  or  when  assaulted  by  them,  these  organs  will  have  been 
perfected  through  sexual  selection,  that  is  by  the  advantage 
acquired  by  certain  individuals  over  their  rivals.  But  in  most 
cases  of  this  kind  it  is  impossible  to  distinguish  between  the 
effects  of  natural  and  sexual  selection.  Whole  chapters  could 
l)e  filled  with  details  on  the  differences  between  the  sexes  in  their 
sensory,  locomotive,  and  prehensile  oj^ns.  As,  however,  these 
structures  are  not  more  interestiag  than  others  adapted  for  the 
ordinary  purposes  of  life  I  shall  pass  them  over  almost  entirely, 
giving  only  a  few  instances  under  each  class. 

There  are  many  other  structures  and  instincts  which  must 
liave  been  developed  through  sexual  selection^such  as  the 
weapons  of  offence  and  the  means  of  defence  of  the  males  for 
fighting  with  and  driving  away  their  rivals— their  courage  and 
pugnacity — their  various  ornaments— their  contrivances  for  pro- 

*  ^I.  Perrier  advances  this  case  claspen  of  certain  male  animals 
0  Revue  Scientifique,'  Feb.  1,  1873,  could  not  have  been  developed 
p.  865)  as  one  fatal  to  the  belief  in  through  the  choice  of  the  female ! 
sexual  selection,  inasmuch  as  he  Had  I  not  met  with  this  remark,  I 
supposes  that  I  attribute  all  the  should  not  have  thought  it  possible 
differences  between  the  sexes  to  for  any  one  to  have  read  this  chapter 
sexual  selection.  This  distinguished  and  to  have  imagined  that  I  main- 
naturalist,  therefore,  like  so  many  tain  that  the  choice  of  the  female 
other  Frenchmen,  has  not  taken  the  had  anything  to  do  with  the  develop- 
trouble  to  understand  even  the  fii'st  ment  of  the  prehensile  organs  in  the 
principles  of  sexual  selection.  An  male. 
English  naturalist  insists  that  the 
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ducing  vocal  or  instrumental  miisic--and  their  glands  for 
emitting  odours,  most  of  these  latter  structures  serying  only  to 
allure  or  excite  the  female.  It  is  clear  that  these  characters  are 
the  result  of  sexual  and  not  of  ordinary  selection,  since  unarmed, 
unomamented,  or  unattractiye  males  would  succeed  equally  well 
in  the  hattle  for  life  and  in  leaving  a  numerous  progeny,  but  for 
the  presence  of  better  endowed  males.  We  may  infer  that  this 
would  be  the  case,  because  the  females,  which  are  xmarmed  and 
unomamented,  are  able  to  survive  and  procreate  their  kind. 
Secondary  sexual  characters  of  the  kind  just  referred  to,  will  be 
fully  discussed  in  the  following  chapters,  as  being  in  many 
respects  interesting,  but  especially  as  depending  on  the  will, 
choice,  and  rivalry  of  the  individuals  of  either  sex.  When  wo 
behold  two  males  fighting  for  the  possession  of  the  female,  or 
several  male  birds  displaying  their  gorgeous  plumage,  and  x)er- 
forming  strange  antics  before  an  assembled  body  of  females,  we 
cannot  doubt  that,  though  led  by  instinct,  they  know  what  they 
are  about,  and  consciously  exert  their  mental  and  bodily  powers. 

Just  as  man  can  improve  the  breed  of  his  game-cocks  by  the 
selection  of  those  birds  which  are  victorious  in  the  cockpit,  so  it 
appears  that  the  strongest  and  most  vigorous  males,  or  those 
provided  with  the  best  weapons,  have  prevailed  under  nature, 
and  have  led  to  the  improvement  of  the  natural  breed  or  species. 
A  slight  degree  of  variability  leading  to  some  advantage,  how- 
ever slight,  in  reiterated  deadly  contests  would  suffice  for  the 
work  of  sexual  selisction;  and  it  is  certain  that  secondary  sexual 
cliaracters  are  eminently  variable.  Just  as  man  can  give  beauty, 
according  to  his  standard  of  taste,  to  his  male  jmultry,  or  more 
strictly  can  modify  the  beauty  originally  acquired  by  the  parent 
species,  can  give  to  the  Sebright  bantam  a  new  and  elegant 
plumage,  an  erect  and  peculiar  carriage — so  it  appears  that 
female  birds  in  a  state  of  nature,  have  by  a  long  selection  of  the 
more  attractive  males,  added  to  tiieir  beauty  or  other  attractive 
qualities.  No  doubt  tlus  implies  powers  of  discrimination  and 
taste  on  the  part  of  the  female  which  will  at  first  appear 
extremely  improbable;*  but  by  the  facts  to  be  adduced  here- 
after, I  hope  to  be  able  to  shew  that  the  females  actually 
have  these  powers.  When,  however,  it  is  said  that  the  lower 
animals  have  a  sense  of  beauty,  it  must  not  be  supposed  that 
such  sense  is  comparable  with  that  of  a  cultivated  man,  with  his 
multiform  and  complex  associated  ideas.  A  more  just  com- 
]mriRon  would  be  between  the  taste  for  the  beautiful  in  animals, 
and  that  in  the  lowest  savages,  who  admire  and  deck  themselves 
with  any  brilliant,  glittering,  or  curious  object. 

I'rom  our  ignorance  on  several  poinis,  the  precise  manner  in 
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which  sexual  selection  acts  is  somewhat  uncertain.  Neverthc* 
less  if  those  naturalists  who  already  believe  in  the  mutability  of 
species,  will  read  the  following  chapters,  they  will,  I  think,  agree 
Avith  me,  that  sexual  selection  has  played  an  important  part  in 
the  history  of  the  organic  world.  It  is  certain  that  amongst 
almost  all  animals  there  is  a  struggle  between  the  males  for  tlio 
possession  of  the  female.  This  fioct  is  so  notorious  that  it  would 
be  superfluous  to  give  instances,  Hence  the  females  have  the 
©Importunity  of  selecting  one  out  of  several  males,  on  the  suppo- 
sition that  their  mental  capacity  suffices  for  the  exertion  of  a 
choice.  In  many  cases  special  circumstances  tend  to  make  the 
struggle  between  the  males  particularly  severe.  Thus  the  males 
of  our  migratory  birds  generally  arrive  at  their  places  of  breeding 
before  the  females,  so  that  many  males  are  ready  to  contend  for 
each  female.  I  am  informed  by  Mr.  Jenner  Weir,  that  the  bird- 
catchers  assert  that  this  is  invariably  the  case  with  the  nightin- 
gale and  blackcap,  and  with  respect  to  the  latter  he  can  himself 
confirm  the  statement. 

Mr.  Swaysland  of  Brighton  has  been  in  the  habit,  during  the 
last  forty  years,  of  catching  our  migratory  birds  on  their  first 
arrival,  and  he  has  never  known  the  females  of  any  species  to 
arrive  before  their  males.  Daring  one  spring  he  shot  thirty-nine 
males  of  Ra/s  wagtail  (Btidt/tes  Rati)  before  he  saw  a  single 
female.  Mr.  Gould  has  ascertained  by  the  dissection  of  those 
sTiipes  which  arrive  the  first  in  this'country,  that  the  males  come 
before  the  females.  And  the  like  holds  good  with  most  of  the 
migratory  birds  of  the  United  States."  The  majority  of  the  male 
salmon  in  our  rivers,  on  coming  up  from  the  sea,  are  ready  to 
breed  before  the  females.  So  it  appears  to  be  with  frogs  and 
toads.  Throughout  the  great  class  of  insects  the  males  almost 
always  are  the  first  to  emerge  from  the  pupal  state,  so  that  they 
generally  abound  for  a  time  before  any  females  can  be  seen.^ 
The  cause  of  this  difference  between  the  males  and  females  in 
their  periods  of  arrival  and  maturity  is  sufficiently  obvious. 
Those  males  which  annually  first  migrated  into  any  country,  or 
which  in  the  spring  were  first  ready  to  breed,  or  were  the  most 
eager,  would  leave  the  largest  number  of  offspring ;  and  these 


^  J.  A.  Alleii)  on  the  'Mammals 
and  Winter  Birds  of  Florida,'  Bull. 
Comp.  Zoology,  Harvard  College,  p. 
268. 

*  Even  with  those  plants  in  which 
the  sexes  are  separate,  the  male 
flowers  are  generally  mature  be- 
fore the  female.  As  first  shewn 
by  (.!.  K.  Sprengel,  mnny  hermaph- 


rodite plants  are  dichogamous;  that 
is,  their  male  and  female  organs  are 
not  ready  at  the  same  time,  so  that 
they  cannot  be  self-fertilised.  Now 
in  such  flowers,  the  pollen  is  in 
general  matured  before  the  stigma, 
though  there  are  exceptional  cases 
in  which  the  female  organs  are 
beforehand. 
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would  tend  to.  inherit  Bimilar  instincts  and  constitutions.  It 
must  be  borne  in  mind  that  it  would  have  been  impossible  to 
chauge  very  materially  the  time  of  sexual  maturity  in  the 
females,  without  at  the  same  time  interfering  with  the  x)eriod  of 
the  production  of  the  youDg~a  period  which  must  be  determined 
by  the  seasons  of  the  year.  On  the  whole  there  can  be  no  doubt 
that  with  almost  all  animals,  in  which  the  sexes  are  separate, 
there  is  a  constantly  recurrent  struggle  between  the  males  for 
the  possession  of  the  females. 

Our  difficulty  in  regard  to  sexual  selection  lies  in  understand- 
ing how  it  is  that  the  males  which  conquer  other  males,  or  those 
which  prove  the  most  attractive  to  the  females,  leave  a  greater 
number  of  offspring  to  inherit  their  superiority  than  their 
beaten  and  less  attractive  rivals.  Unless  this  result  does  follow, 
the  characters  which  give  to  certain  males  an  advantage  over 
others,  could  not  be  perfected  and  augmented  through  sexual 
selection.  AVhen  the  sexes  exist  in  exactly  equal  numbers,  the 
worst-endowed  males  will  (except  where  polygamy  prevails), 
ultimately  find  females,  and  leave  as  many  of&pring,  as  well 
fitted  for  their  general  habits  of  life,  as  the  best-endowed  males. 
From  various  facts  and  considerations,  I  formerly  inferred  that 
with  most  animals,  in  which  secondary  sexual  characters  are 
well  developed,  the  males  considerably  exceeded  the  females  in 
number;  but  this  is  not  by  any  means  always  true.  If  the 
males  were  to  the  females  as  two  to  one,  or  as  three  to  two,  or 
even  in  a  somewhat  lower  ratio,  the  whole  affair  would  be 
simple;  for  the  better-armed  or  more  attractive  males  would 
leave  the  largest  number  of  ofiGspring.  But  after  investigating, 
as  far  as  possible,  the  numerical  proportion  of  the  sexes,  I  do  not 
believe  that  any  great  inequality  in  number  commonly  exists. 
In  most  cases  sexual  selection  appears  to  have  been  effective  in 
the  following  manner. 

Let  us  take  any  species,  a  bird  for  instance,  and  divide  the 
females  inhabiting  a  district  into  two  equal  bodies,  the  one 
consisting  of  the  more  vigorous  and  better-nourished  individuals, 
and  the  other  of  the  less  vigorous  and  healthy.  The  former, 
there  can  be  little  doubt,  would  be  ready  to  breed  in  the  spring 
before  the  others ;  and  this  is  the  opinion  of  Mr.  Jenner  Weir, 
who  has  carefully  attended  to  the  habits  of  birds  during  many 
years.  There  can  also  be  no  doubt. that  the  most  vigorous, 
best-nourished  and  earliest  breeders  would  on  an  average 
succeed  in  rearing  the  largest  number  of  fine  offepring.^  Tlie 
males,  as  we  have  seen,  are  generally  ready  to  breed  before  the 

'  Here  is  excellent  eyidence  on     an  experienced  ornithologist.     Mr. 
the  character  of  the  offspring  from      J.  A.  Allen,  in  speaking  (*  Mammals 
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females ;  the  strongest,  and  with  some  species  the  best  armed  of 
the  males,  drive  away  the  weaker ;  and  the  former  would  then 
unite  with  the  more  vigorous  and  better-nourished  females,  be- 
cause they  are  the  first  to  breed."  Such  vigorous  pairs  would 
surely  rear  a  larger  number  of  offspring  than  the  retarded 
females,  which  would  be  compelled  to  unite  with  the  conquered 
and  less  powerful  males,  supposing  the  sexes  to  be  numerically 
equal ;  and  this  is  all  that  is  wanted  to  add,  in  the  course  of 
successive  generations,  to  the  size,  strength  and  courage  of  the 
males,  or  to  improve  their  weapons. 

But  in  very  many  cases  the  males  which  conquer  their  rivals, 
do  not  obtain  possession  of  the  females,  independently  of  the 
choice  of  the  latter.  The  courtship  of  animals  is  by  no  means 
so  simple  and  short  an  affiur  as  might  be  thought.  The 
females  are  most  excited  by,  or  prefer  pairing  with,  the  moro 
ornamented  males,  or  those  which  are  the  best  songsters,  or  play 
the  best  autics;  but  it  is  obviously  probable  that  they  would 
at  the  same  time  prefer  the  more  vigorous  and  lively  males,  and 
this  has  in  some  cases  been  confirmed  by  actual  observation.* 
Thus  the  more  vigorous  females,  which  are  the  first  to  breed,  will 
have  the  choice  of  many  males ;  and  though  they  may  not  always 
select  the  strongest  or  best  armed,  they  will  select  those  which 
are  vigorous  and  well  armed,  and  in  other  respects  the  most  at- 
tractive. Both  sexes,  therefore,  of  such  early  pairs  would  as  above 
explained,  have  an  advantage  over  others  in  rearing  oflBspring ;  and 
this  apparently  has  sufficed  during  a  long  course  of  generations 
to  add  not  only  to  the  strength  and  fighting  powers  of  the  males, 
but  likewise  to  their  various  ornaments  or  other  attractions. 

In  the  converse  and  much  rarer  case  of  the  males  selecting 
particular  females,  it  is  plain  that  those  which  were  the  most 
vigorous  and  had  conquered  others,  would  have  the  freest 
choice ;  and  it  is  almost  certain  that  they  would  select  vigorous 
as  well  as  attractive  females.    Such  pairs  would  have  an  advan- 


and  Winter  Birds  of  K.  Florida,* 
p.  229)  of  the  later  broodt),  after  the 
accidental  destrnction  of  the  first, 
says,  that  these  *'are  found  to  be 
*'  smaller  and  paler-coloured  than 
^  those  hatched  earlier  in  the  sea- 
*'  son.  In  cases  where  several  broods 
'*  are  reared  each  year,  as  a  general 
"  rule  the  birds  of  the  earlier  broods 
*'  seem  in  all  respects  the  most  per- 
**  feet  and  vigorous." 

*  Uermann   Miiller  has  come   to 
this  s:im^  conclusion  with  respect 


to  those  female  bees  which  are  the 
iirst  to  emerge  from  the  pupa  each 
year.  See  liis  i-emarkable  essay, 
'Anwendung  den  Darwin'schen  Lehre 
auf  Bienen,'  *  Verb.  d.  V.  Jahrg.* 
xxix.  p.  45. 

•  With  respect  to  poultry,  I  have 
received  information,  hereafter  to 
be  given,  to  this  effect.  Even  with 
birds,  such  as  pigeons,  which  pair 
for  life,  the  female,  as  I  hear  from 
Mr.  Jenner  Weir,  will  desert  her 
mate  if  he  is  injured  or  grows  weak. 
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tage  in  rearing  ofBspring,  more  especially  if  the  male  had  the 
power  to  defend  the  female  during  the  i)airing-8eaBon  as  oconrs 
with  some  of  the  higher  animals,  or  aided  her  in  providing  for 
the  yonng.  The  same  principles  wonld  apply  if  each  sex  pre- 
ferred and  selected  certain  indiyidnals  of  the  opposite  sex ; 
supposing  thr.t  they  selected  not  only  the  more  attractive,  but 
likewise  the  more  vigorous  individuals. 

Numerical  PropoHion  of  the  Two  Sexes. — I  have  remarked  that 
sexual  selection  wonld  be  a  simple  affair  if  the  males  were  con- 
siderably more  numerous  than  the  females.  Hence  I  was  led  to 
investigate,  as  far  as  I  could,  the  proportions  between  the  two 
sexes  of  as  many  animals  as  possible;  but  the  materials  arc 
scanty.  I  will  here  give  only  a  brief  abstract  of  the  results, 
retaining  the  details  for  a  supplementary  discussion,  so  as  not 
to  interfere  with  the  course  of  my  argument.  Domesticated 
aoimals  alone  afford  the  means  of  ascertaining  the  propor- 
tional numbers  at  birth;  but  no  records  have  been  specially 
kept  for  this  purpose.  By  indirect  means,  however,  I  have 
collected  a  considerable  body  of  statistics,  from  which  it  appears 
that  with  most  of  our  domestic  animals  the  sexes  are  nearly 
equal  at  birth.  Thus  25,560  births  of  race-horses  have  been 
recorded  during  twenty-one  years,  and  the  male  births  were 
to  the  female  births  as  99*7  to  100.  In  greyhounds  the  in- 
equality is  greater  than  with  any  other  animal,  for  out  of  6878 
births  during  twelve  years,  the  male  births  were  to  the  female 
as  110-1  to  100.  It  is,  however,  in  some  degree  doubtful 
whether  it  is  safe  to  infer  that  the  proix)rtion  would  be  the  same 
under  natural  conditions  as  under  domestication ;  for  slight  and 
unknown  differences  in  the  conditions  affect  the  proportion  of 
the  sexes.  Thus  with  mankind,  the  male  births  in  England 
are  as  104*5,  in  Eussia  as  108*9,  and  with  the  Jews  of  Livonia  as 
120,  to  100  female  births.  But  I  shall  recur  to  this  curious  point 
of  the  excess  of  male  births  in  the  supplement  to  this  chapter.  At 
the  Gape  of  Good  Hope,  however,  male  children  of  European 
extraction  have  been  bom  during  several  years  in  the  proportion 
of  between  90  and  99  to  100  female  children. 

For  our  present  purpose  we  are  concerned  with  the  proportion 
of  tlie  sexes,  not  only  at  birth,  but  also  at  maturity,  and  this 
adds  another  element  of  doubt ;  for  it  is  a  well-ascertained  fact 
that  with  man  the  number  of  males  dying  before  or  during  birth, 
and  during  the  first  few  years  of  infancy,  is  considerably  larger 
than  that  of  females.  So  it  almost  certainly  is  with  male  lambs, 
and  probably  with  some  other  animals.  The  males  of  some  species 
kill  one  another  by  fighting ;  or  they  drive  one  another  about 
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until  they  become  greatly  emaciated.  They  most  alao  be  often 
exposed  to  yarious  dangers,  whilst  wandering  abont  in  eager 
search  for  the  females.  In  many  kinds  of  fish  the  males  arc 
much  smaller  than  the  females,  and  they  are  believed  often  to  be 
devonred  by  the  latter,  or  by  other  fishes.  The  females  of 
some  birds  appear  to  die  earlier  than  the  males;  they  are 
also  liable  to  be  destroyed  on  their  nests,  or  whilst  in  charge 
of  their  young.  With  insects  the  female  larysB  are  often  larger 
than  those  of  the  males,  and  would  consequently  be  more  likely 
to  be  devoured.  In  some  cases  the  mature  females  are  less 
active  and  less  rapid  in  their  movements  than  the  males,  and 
could  not  escape  so  well  from  danger.  Hence,  with  animals  in  a 
state  of  nature,  we  must  rely  on  mere  estimation,  in  order  to 
judge  of  the  proportions  of  the  sexes  at  maturity ;  and  this  is 
but  little  trustworthy,  except  when  the  inequality  is  strongly 
marked.  Nevertheless,  as  far  as  a  judgment  can  be  formed,  we 
may  conclude  from  the  facts  given  in  the  supplement,  that  the 
males  of  some  few  mammals,  of  many  birds,  of  some  fish  and 
insects,  are  considerably  more  numerous  than  the  females. 

The  proportion  between  the  sexes  fluctuates  slightly  during 
successive  years :  thus  with  race-horses,  for  every  100  mares  bom 
the  stallions  varied  firom  I07'I  in  one  year  to  92*6  in  another  year, 
and  with  greyhounds  from  116*3  to  95*3.  But  had  larger  num- 
bers been  tabulated  throughout  an  area  more  extensive  than 
England,  these  fluctuations  would  probably  have  disappeared ; 
and  such  as  they  are,  would  hardly  suffice  to  lead  to  eflective 
sexual  selection  in  a^tate  of  nature.  Nevertheless,  in  the  cases 
of  some  few  wild  animals,  as  shewn  in  the  supplement,  the 
proportions  seem  to  fluctuate  either  during  different  seasons 
or  in  different  localities  in  a  sufficient  degree  to  lead  to  such 
selection.  For  it  should  be  observed  that  any  advantage, 
gained  during  certain  years  or  in  certain  localities  by  those  males 
which  were  able  to  conquer  their  rivals,  or  were  the  most 
attractive  to  the  females,  would  probably  be  transmitted  to  the 
offspring,  and  would  not  subsequently  be  eliminated.  During 
the  succeeding  seasons,  when,  from  the  equality  of  the  sexes, 
every  male  was  able  to  procure  a  female,  the  stronger  or  more  at- 
tractive males  previously  produced  would  si  ill  have  at  least  as 
good  a  chance  of  leaving  ofifopring  as  the  weaker  or  less  attractive. 

Polygamy, — The  practice  of  polygamy  leads  to  the  same  results 
&s  would  follow  from  an  actual  inequality  in  the  number  of  the 
sexes;  for  if  each  male  securas  two  or  more  females,  many  males 
cannot  pair ;  and  the  latter  assuredly  will  be  the  weaker  or  less 
attractive  individnnls.    Many  mammals  and  some  few  birds  ni-c 
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polygamous,  bat  with  animals  belonging  to  the  lower  classes  I 
have  found  no  eyidence  of  this  habit.  The  intellectual  powers 
of  such  animals  ore,  perhaps,  not  sufficient  to  lead  them  to 
collect  and  guard  a  harem  of  females.  That  some  relation  exists 
between  polygamy  and  the  development  of  secondary  sexual 
characters,  appears  nearly  certain ;  and  this  supports  the  view 
that  a  numerical  preponderance  of  males  would  be  eminently 
fovourable  to  the  action  of  sexual  selection.  Nevertheless  many 
animals,  which  are  strictly  monogamous,  especially  birds,  display 
strongly-marked  secondary  sexual  characters ;  whilst  some  few 
animals,  which  are  polygamous,  do  not  have  such  characters. 

We  will  first  briefly  run  through  the  mammals,  and  then  turn 
to  birds.  The  gorilla  seems  to  be  polygamous,  and  the  male 
differs  considerably  from  the  female ;  so  it  is  with  some  baboons, 
which  live  in  herds  containing  twice  as  many  adult  females  as 
males.  In  South  America  the  Mycetea  caraya  presents  well- 
marked  sexual  differences,  in  colour,  beard,  and  vocal  organs ; 
and  the  male  generally  lives  with  two  or  three  wives :  the  male 
of  the  Cebus  capucinua  differs  somewhat  from  the  female,  and 
appears  to  be  polygamous.^^  Little  is  known  on  this  head  with 
respect  to  most  other  monkeys,  but  some  species  are  strictly 
monogamous.  The  ruminants  are  eminently  polygamous,  and 
they  present  sexual  differences  more  frequently  than  almost  any 
other  group  of  mammals;  this  holds  good,  especially  in  their 
weapons,  but  also  in  other  characters.  Most  deer,  cattle,  and 
sheep  are  polygamous;  as  are  most  antelopes,  though  some  are 
monogamous.  Sir  Andrew  Smith,  in  speaking  of  the  antelopes 
of  South  Africa,  says  that  in  herds  of  about  a  dozen  there  was 
rarely  more  than  one  mature  male.  The  Asiatic  Antilope  saiga 
appears  to  bo  l^e  most  inordinate  polygamist  in  the  world ;  for 
Pallas^  states  that  the  male  drives  away  all  rivals,  and  collects  a 
herd  of  about  a  hundred  females  and  kids  together ;  the  female 
is  hornless  and  has  softer  hair,  but  does  not  otherwise  differ 
much  from  the  male.  The  wild  horse  of  the  Falkland  Islands  and 
of  the  Western  States  of  N.  America  is  polygamous,  but,  except 
in  his  gieater  size  and  in  the  proportions  of  his  body,  differs  but 
little  from  the  mare.  The  wild  boar  presents  well-marked  sexual 


^^  On  th«  Gorilla,  Savage  and 
Wyman.  *  Boston  Journal  of  Nat. 
Hist.'  vol.  V.  1845-47,  p.  423.  On 
Cynocephalus,  Brehm,  *IIlu8t.Thier- 
leben,'  B.  i.  1864,  s.  77.  On  My- 
cetes,  Rengger,  *Natargesch. :  Sauge- 
thiere  von  Paraguay,'  1830,  s.  14, 
20.    Cebus,  Brehm,  ibid.  s.  108. 

»»  Pallas,      *Spicilegia     Zoolog.,' 


Fasc.  xii.  1777,  p.  29.  Sir  Andrew 
Smith,  '  Illustrations  of  the  Zoology 
of  S.  Africa,'  1849,  pi.  29,  on  the 
Kobus.  Owen,  in  his  *  Anatomy  of 
Vertebrates '  (vol.  iii.  1868,  p.  633) 
gives  a  table  shewing  incidentally 
which  species  of  antelopes  are  gre- 
garious. 
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characters,  in  his  great  tnsks  and  some  other  points.  In  Europe 
and  in  India  he  leads  a  solitary  life,  except  daring  the  breeding- 
season  ;  but  aa  is  believed  by  Sir  W.  Elliot,  who  has  had  many 
opportunities  in  India  of  observing  this  animal,  he  consorts  at 
thiis  season  with  several  females.  Whether  this  holds  good 
in  Europe  is  doubtful,  but  it  is  supported  by  some  evidence. 
The  adult  male  Indian  elephant,  like  the  boar,  passes  much  of 
his  time  in  solitude ;  but  as  Dr.  Campbell  states,  when  with 
others,  "  it  is  rare  to  find  more  than  one  male  with  a  whole  herd 
"  of  females  f  the  larger  males  expelling  or  killing  the  smaller 
and  weaker  ones.  The  male  diflfers  from  the  female  in  his  immense 
tusks,  greater  size,  strength,  and  endurance;  so  great  is  the 
difference  in  these  respects,  that  the  males  when  caught  are 
valued  at  one-fifth  more  than  the  females."  The  sexes  of  other 
pachydermatous  animals  differ  very  little  or  not  at  all,  and,  as 
far  as  known,  they  are  not  polygamists.  Nor  have  I  hearid  of  any 
species  in  the  Orders  of  Cheiroptera,  Edentata,  Insectivora  and 
Bodents  being  polygamous,  excepting  that  amongst  the  Bodents, 
the  common  rat,  according  to  some  rat-catchers,  lives  with  several 
females.  Nevertheless  the  two  sexes  of  some  sloths  (Edentata) 
differ  in  the  character  and  colour  of  certain  i>atche8  of  hair  on 
their  shoulders."  And  many  kinds  of  bats  (Cheiroptera)  present 
well-marked  sexual  differences,  chiefly  in  the  males  ix)68es8ing 
odoriferous  glands  and  pouches,  and  by  their  being  of  a  lighter 
colour.^^  In  the  great  order  of  Bodents,  as  &r  as  I  can  learn, 
the  sexes  rarely  differ,  and  when  they  do  so,  it  is  but  slightly  in 
the  tint  of  the  fur. 

As  I  hear  from  Sir  Andrew  Smith,  the  lion  in  South  Africa 
sometimes  lives  with  a  single  female,  but  generally  with  more, 
and,  in  one  case,  was  found  with  as  many  as  five  females;  so 
that  he  is  polygamous.  As  fsur  as  I  can  discover,  he  is  the  only 
polygamist  amongst  all  the  terrestrial  Camivora,  and  he  alone 
presents  well-marked  sexual  characters.  If,  however,  we  turn 
to  the  marine  Camivora,  as  we  shall  hereafter  see,  the  case  is 
widely  different;  for  many  species  of  seals  offer  extraordinary 
sexual  differences,  and  they  are  eminently  polygamous.  Thus, 
according  to  P^ron,  the  male  sea-elephant  of  the  Southern  Ocean 
always  possesses  several  females,  and  the  sea-lion  of  Forster  is 
said  to  be  surrounded  by  from  twenty  to  thirty  females.  In  the 
North,  the  male  sea-bear  of  Steller  is  accompanied  by  even  a 

*•  Dp.  Campbell,  in  *  Proc.  Zoo-         "  Dr.    Gray,    in    *  Annals    and 

log.  Soc'  1869,  p.  138.     See  also  an  Mag.  of  Nat.  HisC  1871,  p.  302. 
interesting  paper,  by  Lieut.  John*         ^*   See    Dr.    Dobson's    excellent 

stone,    in    *  Proc.  Asiatic    Soc.    of  paper,  in  *  Proc  Zoolog.  Soc.*  1873, 

Bengal,'  May,  1868.  p.  241. 
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greater  number  of  females.  It  is  an  interesting  fact,  as  Dr. 
Gill  remarks,'^  that  in  the  monogamous  species,  "or  those 
"  liying  in  small  commtmities,  there  is  little  difference  in  sis&e 
"  between  the  males  and  females ;  in  the  social  species,  or  rather 
"  those  of  which  the  males  have  harems,  the  males  are  Tastly 
"  larger  than  the  females." 

Amongst  birds,  many  species,  the  sexes  of  which  differ  greatly 
fi-om  each  other,  are  certainly  monogamous.  In  Great  Britain 
we  see  well-marked  sexual  differences,  for  instance,  in  the  wild- 
duck  which  pairs  with  a  single  female,  the  common  blackbird, 
and  the  bullfinch  which  is  said  to  pair  for  life.  I  am  informed 
by  Mr.  Wallace  that  the  like  i&  true  of  the  Chatterers  or 
Ck>tingid»  of  South  America,  and  of  many  other  birds.  In  several 
groups  I  have  not  been  able  to  discover  whether  the  species  are 
polygamous  or  monogamous.  Lesson  says  that  birds  of  paradise, 
so  remarkable  for  their  sexual  differences,  are  polygamous,  but  Mr. 
Wallace  doubts  whether  he  had  sufficient  evidence.  LIr.  Salvin 
tells  me  he  has  been  led  to  believe  that  hunmiing-birds  are 
polygamous.  The  male  widow-bird,  remarkable  for  his  caudal 
plumes,  certainly  seems  to  be  a  polygamist.^^  I  have  been 
assured  by  Mr.  Jenner  Weir  and  by  others,  that  it  is  somewhat 
conunon  for  three  starlings  to  frequent  the  same  nest;  but 
whether  this  is  a  case  of  polygamy  or  polyandry  has  not  been 
ascertained. 

The  Gallinacesd  exhibit  almost  as  strongly  marked  sexual 
differences  as  birds  of  paradise  or  humming-birds,  and  many  of 
the  species  are,  as  is  well  known,  polygamous;  others  being 
Ktrictly  monogamous.  What  a  contrast  is  presented  between  the 
sexes  of  the  polygamous  peacock  or  pheasant,  and  the  mono* 
gamous  guinea-fowl  or  partridge !  Many  similar  cases  could  be 
given,  as  in  the  grouse  tribe,  in  which  the  males  of  the  poly- 
gamous capercailzie  and  black-cock  differ  greatly  from  the 
females;  whilst  the  sexes  of  the  monogamous  red  grouse  and 
ptarmigan  differ  very  little.  In  the  Cursores,  except  amongst 
the  bustards,  few  species  offer  strongly-marked  sexual  de- 
ferences, and  the  great  bustard  (fitis  tarda)  is  said  to  be  poly- 
gamous. With  tiie  Grallatores,  extremely  few  species  differ 
sexually,  but   the  ruff  {Machetes  pugnax)   affords   a  marked 

*^  The  Eared  Seals,   *  American  Great  Bustardi  see  L.  Lloyd, '  Game 

Xatui-alist,'  vol.  iv.,  Jan.  1871.  Birds  of  Sweden,'  1867,  p.  19,  and 

>«  'The  Ibis,'  toI.  iii.   1861,   p.  182.    Montagu  and  Selby  speak  of 

133,   on    the   Prognc   Widow-bird,  the   Black    Grouse    as   polygamous 

See    also  on   the    Vidua    axillaris^  and  of  the  Red  Grouse  as  mono" 

ibid.  Tol.  ii.  1860,  p.  211.    On  the  gamous. 
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exception,  and  this  species  is  believed  by  Montagu  to  be  a 
polygamist.  Hence  it  appears  that  amongst  birds  there  often 
exists  a  close  relation  between  polygamy  and  the  deyelopment  of 
strongly-marked  sexual  differences.  I  asked  Mr.  Bartlett,  of  the 
Zoological  Gardens,  who  has  had  very  large  experience  with 
birds,  whether  the  male  tragopan  (one  of  the  GrallinaoeaB)  was 
polygamous,  and  I  was  struck  by  his  answering,  "I  do  not 
"  know,  but  should  think  so  from  his  splendid  colours/' 

It  deserves  notice  that  the  instinct  of  pairing  with  a  single 
female  is  easily  lost  under  domestication.  The  wild-duck  is 
strictly  monogamous,  the  domestic-duck  highly  polygamous. 
The  Bey.  W.  D.  Fox  informs  me  that  out  of  some  half-tamed 
wild-ducks,  on  a  large  pond  in  his  neighbourhood,  so  many 
mallards  were  shot  by  the  gamekeeper  that  only  one  was  left  for 
every  seven  or  eight  females ;  yet  unusually  large  broods  were 
reared.  The  guinea-fowl  is  strictly  monogamous ;  but  Mr.  Fox 
finds  that  his  birds  succeed  best  when  he  keeps  one  cock  to  two 
or  three  hens.  Canary-birds  pair  in  a  state  of  nature,  but  the 
breeders  in  England  successfully  put  one  male  to  four  or  five 
females.  I  have  noticed  these  cases,  as  rendering  it  probable 
that  wild  monogamous  species  might  readily  became  either 
temporarily  or  permanently  polygamous. 

Too  little  is  known  of  the  habits  of  reptiles  and  fishes  to  enable 
us  to  speak  of  their  marriage  arrangements.  The  stickle-back 
(Gasterosteus),  however,  is  said  to  be  a  polygamist  ;^^  and  the 
male  during  tiie  breeding  season  differs  conspicuously  from  the 
female. 

To  sum  up  on  the  means  through  which,  as  far  as  we  can 
judge,  sexual  selection  has  led  to  the  development  of  secondary 
sexual  characters.  It  has  been  shewn  that  the  largest  number 
of  vigorous  o£BBpring  will  be  reared  from  the  pairing  of  the 
strongest  and  best-armed  males,  victorious  in  contests  over 
other  males,  with  the  most  vigorous  and  bestrnourished  females, 
which  are  the  first  to  breed  in  the  spring.  If  such  females  select 
the  more  attractive,  and  at  the  same  time  vigorous  males,  they 
will  rear  a  larger  number  of  oflBspring  than  the  retarded  females, 
which  must  judr  with  the  less  vigorous  and  less  attractive 
males.  So  it  will  be  if  the  more  vigorous  males  select  the  more 
attractive  and  at  the  same  time  healthy  and  vigorous  females ; 
and  this  will  especially  hold  good  if  the  male  defends  the 
female,  and  aids  in  providing  food  for  the  young.  The  ad- 
vantage thus  gained  by  the  more  vigorous  pairs  in  rearing  a 
larger  number  of  ofiGspring  has  apparently  sufficed  to  render 
sexual  selection  efficient   But  a  large  numerical  preponderance 

*'  Noel  Uamphreys,  *  Rirer  Grftrdens,'  1857. 
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of  malos  oYor  femaleB  will  be  still  moro  efficient;  whether  the 
preponderance  is  only  occasional,  and  locals  or  permanent; 
whether  it  oocnrs  at  birth,  or  afterwards  from  the  greater  de- 
struction of  the  females ;  or  whether  it  indirectly  follows  from 
the  practice  of  polygamy. 

The  MiHe  generally  more  modified  than  the  Female. — Thronghont 
the  animal  kingdom,  when  the  sexes  differ  in  external  appearance, 
it  is,  with  rare  exceptions,  the  male  which  has  been  the  more 
modified ;  for,  generally,  the  female  retains  a  closer  resemblance 
to  the  young  of  her  own  species,  and  to  other  adult  members  of 
the  same  group. .  The  cause  of  this  seems  to  lie  in  the  males 
of  almost  all  animals  haying  stronger  passions  than  the  females. 
Hence  it  is  the  males  that  fight  together  and  sedulously  display 
their  charms  before  the  females ;  and  the  victors  transmit  their 
superiority  to  their  male  offspring.  Why  both  sexes  do  not  thus 
acquire  the  characters  of  their  fathers,  will  be  considered  here- 
after. That  the  males  of  all  mammals  eagerly  pursue  the 
females  is  notorious  to  every  one.  So  it  is  with  birds ;  but  many 
cock  birds  do  not  so  much  pursue  the  hen,  as  display  their 
plumage,  perform  strange  antics,  and  pour  forth  their  song  in 
her  presence.  The  male  in  the  few  fidi  observed  seems  much 
more  eager  than  the  female;  and  the  same  is  true  of  alligators, 
and  apparently  of  Batrachians.  Throughout  the  enormous  class  of 
insects,  as  Eirby  remarks,^'  "  the  law  is,  that  the  male  shall  seek 
"  the  female."  Two  good  authorities,  Mr.  Blackwall  and  Mr.  C. 
Spence  Bate,  tell  me  that  the  males  of  spiders  and  crustaceans 
are  more  active  and  more  erratic  in  their  habits  than  the  females. 
When  the  organs  of  sense  or  locomotion  are  present  in  the  one 
sex  of  insects  and  crustaceans  and  absent  in  the  other,  or  when, 
as  is  frequently  the  case,  they  are  more  highly  developed  in  the 
one  than  in  the  other,  it  is,  as  far  as  I  can  discover,  almost 
invariably  the  male  which  retains  such  organs,  or  has  them  most 
developed;  and  this  shews  that  the  male  is  the  more  activo 
member  in  the  courtship  of  the  sexes.^' 


*'  Kirby  and  Spence,  'Introduc- 
tion to  Entomology,'  vol.  iii.  182G, 
p.  342. 

**  One  parasitic  Hymenopterous 
insect  (Westwood,  *  Modern  Class,  of 
Insects,'  Tol.  ii.  p.  160)  forms  nn 
exception  to  the  mle,  as  the  male 
has  rodimentary  wings,  and  never 
quits  the  cell  in  which  it  is  born, 
Whibt  the  female  has  well-developed 
wings.    Audouin  believes  that  the 


females  of  tliis  sjiecies  are  impreg- 
nated by  the  males  which  are  born 
in  the  same  cells  with  them ;  but 
it  is  much  more  probable  that  the 
females  visit  other  cells,  so  that 
close  interbreeding  is  thus  avoided. 
We  shall  hereafter  meet  in  various 
classes,  with  a  few  exceptional  cases, 
in  which  the  female,  instead  of  the 
male,  is  the  seeker  nod  wooer. 
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The  female,  on  the  other  hand,  with  the  rarest  exceptions,  is 
less  eager  than  the  male.  As  the  illustrious  Hunter^  long  ago 
obseryed,  she  generally  "  requires  to  be  courted ;"  she  is  coy,  and 
may  often  be  seen  endeavouring  for  a  long  time  to  escape  from 
the  male.  Every  observer  of  the  habits  of  animals  will  be  able 
to  call  to  mind  instances  of  this  kind.  It  is  shown  by  various 
facts,  given  hereafter,  and  by  the  results  fairly  attributable  to 
sexual  selection,  that  the  female,  though  comparatively  passive, 
generally  exerts  some  choice  and  accepts  one  male  in  preference 
to  others.  Or  she  may  accept,  as  appearances  would  sometimes 
lead  us  to  believe,  not  the  male  which  is  the  most  attractive  to 
her,  but  the  one  which  is  the  least  distasteful.  The  exertion  of 
some  choice  on  the  part  of  the  female  seems  a  law  almost  as 
general  as  the  eagerness  of  the  male. 

We  are  naturally  led  to  enquire  why  the  male,  in  so  many  and 
such  distinct  classes,  has  become  more  eager  than  the  female,  so 
that  he  searches  for  her,  and  plays  the  more  active  part  in  court- 
ship. It  would  be  no  advantage  and  some  loss  of  power  if  each 
sex  searched  for  the  other;  but  why  should  the  male  almost 
always  be  the  seeker?  The  ovules  of  plants  after  fertili- 
sation have  to  be  nourished  for  a  time;  hence  the  pollen  is 
necessarily  brought  to  the  female  organs— being  placed  on  the 
stigma,  by  means  of  insects  or  the  wind,  or  by  the  spontaneous 
movements  of  the  stamens ;  and  in  the  Algae,  &c.,  by  the  loco- 
motive  power  of  the  antherozooids.  With  lowly-organised 
aquatic  animals,  permanently  affixed  to  the  same  spot  and  having 
their  sexes  separate,  the  male  element  is  invariably  brought  to 
the  female ;  and  of  this  we  can  see  the  reason,  for  even  if  the 
ova  were  detached  before  fertilisation,  and  did  not  require 
subsequent  nourishment  or  protection,  there  would  yet  be  greater 
difficulty  in  transporting  them  than  the  male  element,  because, 
being  larger  than  the  latter,  they  are  produced  in  far  smaller 
numbers.  So  that  many  of  the  lower  animals  are,  in  this  re- 
spect, analogous  with  plants.'^  The  males  of  affixed  and  aquatic 
animals  having  been  led  to  emit  their  fertilising  element  in 
this  way,  it  is  natural  that  any  of  their  descendants,  which 
rose  in  the  scale  and  became  locomotive,  should  retain  the  same 
habit ;  and  they  would  approach  the  female  as  closely  as  pos- 
sible, in  order  not  to  risk  the  loss  of  the  fertilising  element  in  a 
long  x>assage  of  it  through  the  water.  With  some  few  of  the  lower 

'^  *  Essays      and     Observations.*  of  the  male  and  female  reproductive 

edited  by  Owen,  toI.   i.   1861,   p.  cells,   remarks,   "TerhUlt   sich  die 

194.  "  eine  bei   der  Vereinignng  activ, 

'*  Prof.    Sachs    (*  Lehrbuch    der  ** .  .  .  die  andere  erscheint  bei  der 
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animals,  the  females  alone  are  fixed,  and  the  males  of  these  must 
be  the  seekers.  But  it  is  difficult  to  understand  why  the  males  of 
species,  of  which  the  progenitors  were  primordially  free,  should 
invariably  have  acquired  the  habit  of  approaching  the  females, 
instead  of  being  approached  by  them.  But  in  all  cases,  in  order 
that  the  males  should  seek  efficiently,  it  would  be  necessary  that 
they  should  be  endowed  with  strong  passions;  and  the  acquire- 
ment of  such  passions  would  naturally  follow  from  the  more 
eager  leaving  a  larger  number  of  ofibpring  than  the  less  eager. 

The  great  eagerness  of  the  males  has  thus  indirectly  led  to  their 
much  more  frequently  developing  secondary  sexual  characters 
than  the  females.  But  the  development  of  such  characters 
would  be  much  aided,  if  the  males  were  more  liable  to  vary  than 
the  females — ^as  I  concluded  they  were — after  a  long  study  of 
domesticated  animals.  Yon  Nathusius,  who  has  had  very  wide 
experience,  is  strongly  of  the  same  opinion.^  Good  evidence  also 
in  favour  of  this  conclusion  can  be  produced  by  a  comparison 
of  the  two  sexes  in  mankind.  During  the  Novara  Expedition^ 
a  vast  number  of  measurements  was  made  of  various  parts  of  the 
body  in  different  races,  and  the  men  were  found  in  almost  every 
case  to  present  a  greater  range  of  variation  than  the  women ;  but  I 
shall  have  to  recur  to  this  subject  in  a  future  chapter.  Mr..  J. 
Wood,"^  who  has  carefully  attended  to  the  variation  of  the  muscles 
in  man,  puts  in  italics  the  conclusion  that "  the  greatest  number  of 
''  abnormalities  in  each  subject  is  found  in  the  males."  He  had 
previously  remarked  that "  altogether  in  102  subjects,  the  varieties 
of  redundancy  were  found  to  be  half  as  many  again  as  in 
females,  contrasting  widely  with  the  greater  frequency  of 
deficiency  in  females  before  described."  Professor  Macalister 
likewise  remarks '^  that  variations  in  the  muscles  "  are  probably 
"  more  common  in  males  than  females."  Certain  muscles  which 
are  not  normally  present  in  mankind  are  also  more  frequently 
developed  in  the  male  than  in  the  female  sex,  although  exceptions 
to  this  rule  are  said  to  occur.  Dr,  Burt  Wilder^  has  tabulated 
the  cases  of  152  individuals  with  supernumerary  digits,  of  which 
86  were  males,  and  39,  or  less  than  half,  females,  the  remaining 
27  being  of  unknown  sex.    It  should  not,  however,  be  overlooked 

••  *  Vortrage    iiber    Viehzucht,*     my    *  Variation    of    Animab    and 
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1872,  p.  63. 
*•  'Keise  der  NoTara:    Anthro- 

?Dlog.  Theil,'  1867,  b.  216-269. 
he  results  were  calcnlated  by  Dr. 
Weisbach  from  measurements  made 
by  Drs.  K.  Scherzer  and  Schwarz. 
On  the  greater  variability  of  the 
males  of  domesticated  animals,  see 


Plants  under  Domestication/  toI,  ii. 
1868,  p.  75. 

•*  *  Proceedings  Royal  Soc*  vol. 
xvi.  July  1868,  pp.  519  and  524. 

"  *Proc.  Royal  Irish  Academv/ 
vol.  X.  1868,  p.  123. 

"  'Massachusetts  Medical  »Sor.* 
vol.  ii.  No.  3, 1868,  p.  9. 
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thai  women  would  more  frequently  endeavonr  to  conceal  a 
defonnity  of  this  kind  than  men.  Again,  Dr.  L.  Meyer  asserts  that 
the  ears  of  man  are  more  yariable  in  form  than  those  of  woman." 
Lastly  the  temperature  is  more  variable  in  man  than  in  woman.'* 
The  cause  of  the  greater  general  variability  in  the  male  sex, 
than  in  the  female  is  unknown,  except  in  so  far  as  secondary 
sexual  characters  are  extraordinarily  variable,  and  are  usually 
confined  to  the  males;  and,  aa  we  shall  presently  see,  this  fact  is, 
to  a  certain  extent,  intelligiblo.  Through  the  action  of  sexual 
and  natural  selection  male  animals  have  been  rendered  in  very 
many  instances  widely  different  from  their  females;  but  in- 
dependently of  selection  the  two  sexes,  from  differing  constitu- 
tionally, tend  to  vary  in  a  somewhat  different  manner.  The 
female  has  to  expend  much  organic  matter  in  the  formation  of 
her  ova,  whereas  the  male  expends  much  force  in  fierce  contests 
with  his  rivals,  in  wandering  about  in  search  of  the  female,  in 
'  exerting  his  voice,  pouring  out  odoriferous  secretions,  4&c. :  and 
this  exi)enditure  is  generally  concentrated  within  a  short  period. 
The  great  vigour  of  the  male  during  the  season  of  love  seems 
often  to  intensify  his  colours,  independently  of  any  marked  dif- 
ference from  the  female.^  In  mankind,  and  even  as  low  down 
in  the  organic  scale  as  in  the  Lepidoptera,  the  temperature  of  the 
body  is  higher  in  the  male  than  in  the  female,  accompanied  in  the 
case  of  man  by  a  slower  pulse.**  On  the  whole  the  expenditure 
of  matter  and  force  by  the  two  sexes  is  probably  nearly  equal, 
though  effected  in  very  different  ways  and  at  different  rates. 

From  the  causes  just  specified  the  two  sexes  can  hardly  fail  to 
differ  somewhat  in  constitution,  at  least  during  the  breeding 
season;  and,  although  they  may  be  subjected  to  exactly  the 
same  conditions,  they  will  tend  to  vary  in  a  different  manner. 
If  such  variations  are  of  no  service  to  either  sex,  they  will  not  be 
accumulated  and  increased  by  sexual  or  natural  selection.  Never- 
theless, they  may  become  permanent  if  the  exciting  cause  acts 


«'  »ArchiT  fUr  Path.  Anat.  und 
Phys.'  1871,  p.  488. 

'■  The  condasions  recently  ar- 
rived at  by  Dr.  J.  Stockton  Hough, 
on  the  temperature  of  man,  are 
given  in  the  '  Pop.  Science  Review/ 
Jan.  Ist,  1874,  p.  97. 

'*  Prof.  Mantegazza  is  inclined 
to  believe (*  Lettera  a  Carlo  Darwin,' 
'  Archivio  per  T  Anthr  opologia,' 
1871,  p.  306)  that  the  bright 
colours,  common  in  so  many  male 
animals,  are  due    to  the  presence 


and  retention  by  them  of  the  sperm- 
atic fluid;  but  this  can  hardly  be 
the  case ;  for  many  male  birds,  for 
instance  young  pheasants,  become 
brightly  coloured  in  the  autumn  of 
their  first  year. 

**  For  mankind,  see  Dr.  J.  Stock- 
ton Hough,  whose  conclusions  ar<* 
given  in  the  '  Pop.  Science  Review,* 
1874,  p.  97.  See  Girard's  observa- 
tions on  the  Lepidoptera,  as  given 
in  the  *  Zoological  Record/  1869,  p. 
347. 
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permaDently ;  and  in  accordance  with  a  frequent  form  of  inheri- 
tance they  may  be  transmitted  to  that  sex  alone  in  which  they 
first  appeared.  In  this  case  the  two  sexes  will  come  to  present 
permanent,  yet  unimportant,  differences  of  character.  For 
instance,  Mr.  Allen  shews  that  with  a  large  number  of  birds 
inhabiting  the  northern  and  southern  United  States,  the  speci- 
mens from  the  south  are  darker-coloured  than  those  from  the 
north;  and  this  seems  to  be  the  direct  result  of  the  difference  in 
temperature,  light,  &c.,  between  the  two  regions.  Now,  in  some 
few  cases,  the  two  sexes  of  the  same  species  appear  to  have  been 
differently  affected ;  in\he  Agelceus  phoeniceua  the  males  have  had 
their  colours  greatly  intensified  in  the  south ;  whereas  with  Car' 
dinaiU  virginiantts  it  is  the  females  which  haye  been  thus  affected ; 
with  Quisculus  major  the  females  have  been  rendered  extremely 
variable  in  tint,  whilst  the  males  remain  nearly  uniform.^^ 

A  few  exceptional  cases  occur  in  various  classes  of  animals,  in 
which  the  females  instead  of  the  males  have  acquired  well 
pronounced  secondary  sexual  characters,  such  as  brighter  colours, 
greater  size,  strength,  or  pugnacity.  With  birds  there  has  some- 
times been  a  complete  transposition  of  the  ordinary  characters 
proper  to  each  sex ;  the  females  having  become  the  more  eager 
in  courtship,  the  males  remaining  comparatively  passive,  but 
apparentiy  selecting  the  more  attractive  females,  as  we  may  infer 
from  the  results.  Certain  hen  birds  have  thus  been  rendered 
more  highly  coloured  or  otherwise  ornamented,  as  well  as  more 
powerful  and  pugnacious  than  the  cocks;  these  characters  being 
transmitted  to  the  female  offspring  alone. 

It  may  be  suggested  that  in  some  cases  a  double  process  of 
selection  has  been  carried  on;  that  the  males  have  selected 
the  more  attractive  females,  and  the  latter  the  more  attractive 
nudes.  This  process,  however,  though  it  might  lead  to  the 
modification  of  both  sexes,  would  not  make  the  one  sex 
different  from  the  other,  unless  indeed  their  tastes  for  the  beauti- 
fril  differed ;  but  this  is  a  supposition  too  improbable  to  be  worth 
considering  in  the  case  of  any  animal,  excepting  man.  There 
are,  however,  many  animals  in  which  the  sexes  resemble  each 
other,  both  being  famished  with  the  same  ornaments,  which 
analogy  would  lead  us  to  attribute  to  the  agency  of  sexual 
selection.  In  such  cases  it  may  be  suggested  with  more  plausi- 
bility, that  there  has  been  a  double  or  mutual  process  of  sexual 
selection;  the  more  vigorous  and  precocious  females  selecting 
the  more  attractive  and  vigorous  males,  the  latter  rejecting  all 
except  the  more  attractive  females.    But  from  what  we  know 

**  <  Mammals  and  Birds  of  £.  Florida,'  pp.  234,  280,  295. 
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of  the  habits  of  animals,  this  yiew  is  hardly  probable,  for  the 
male  is  generally  eager  to  pair  with  any  female.  It  is  more 
probable  that  the  ornaments  common  to  both  sexes  were  acquired 
by  one  sex,  generally  the  male,  and  then  transmitted  to  the  off- 
spring of  both  sexes.  If,  indeed,  during  a  lengthened  period  the 
males  of  any  species  were  greatly  to  exceed  the  females  in 
number,  and  then  during  another  lengthened  period,  but  under 
different  conditions,  the  reverse  were  to  occur,  a  double,  but 
not  simultaneous,  process  of  sexual  selection  might  easily  be 
carried  on,  by  which  the  two  sexes  might  be  rendered  widely 
different. 

We  shall  hereafter  see  that  many  animals  exist,  of  which 
neither  sex  is  brilliantly  coloured  or  provided  with  special  orna- 
ments, and  yet  the  members  of  both  sexes  or  of  one  alone  have 
probably  acquired  simple  colours,  such  as  white  or  black,  through 
sexual  selection.  The  absence  of  bright  tints  or  other  ornaments 
may  be  the  result  of  variations  of  the  right  kind  never  having 
occurred,  or  of  the  animals  themselves  having  preferred  plain 
black  or  white.  Obscure  tints  have  often  been  developed 
through  natural  selection  for  the  sake  of  protection,  and  the 
acquirement  through  sexual  selection  of  conspicuous  colours, 
appears  to  have  been  sometimes  checked  from  the  danger  thus 
incurred.  But  in  other  cases  the  males  during  long  ages  may 
have  struggled  together  for  the  possession  of  the  females,  and 
yet  no  effect  will  have  been  produced,  unless  a  larger  number  of 
ofbpring  were  left  by  the  more  successful  males  to  inherit  their 
superiority,  than  by  the  less  successful :  and  this,  as  previously 
shewn,  depends  on  many  complex  contingencies. 

Sexual  selection  acta  in  a  less  rigorous  manner  than  natural 
selection.  The  latter  produces  its  effects  by  the  life  or  death  at 
all  ages  of  the  more  or  less  successful  individuals.  Death,  indeed, 
not  rarely  ensues  from  the  conflicts  of  rival  males.  But  generally 
the  less  successfcd  male  merely  fails  to  obtain  a  female,  or  obtains  a 
retarded  and  less  vigorous  female  later  in  the  season,  or,  if  poly- 
gamous, obtains  fewer  females ;  so  that  they  leave  fewer,  less  vigor- 
ous, or  no  offipring.  In  regard  to  structures  acquired  through 
ordinary  or  natural  selection,  there  is  in  most  cases,  as  long  as  the 
conditions  of  life  remain  the  same,  a  limit  to  the  amount  of 
advantageous  modification  in  relation  to  certain  special  purposes ; 
but  in  r^ard  to  structures  adapted  to  make  one  male  victorious 
over  another,  either  in  fighting  or  in  charming  the  female,  there 
is  no  definite  limit  to  the  amount  of  advantageous  modification ; 
so  that  as  long  as  the  proper  variations  arise  the  work  of  sexual 
selection  will  go  on.  This  circumstance  may  partly  account  for 
the  frequent  and  extraordinary  amoimt  of  variabUiiy  presented 
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by  secondary  sexual  characteis.  Nevertheless,  natural  selection 
will  determine  that  such  characters  shall  not  be  acquired  by  the 
Yictorious  males,  if  they  would  be  highly  injurious,  either  by 
expending  too  much  of  their  vital  powers,  or  by  exposing  them 
to  any  great  danger.  The  development,  however,  of  certain 
stmctnies— of  the  horns,  for  instance,  in  certain  stags — ^has  been 
carried  to  a  wonderful  extreme ;  and  in  some  cases  to  an  extreme 
which,  as  fiEff  as  the  general  conditions  of  life  are  concerned, 
must  be  slightly  iigurious  to  the  male.  From  this  &ct  we  learn 
that  the  advantages  which  favoured  males  derive  from  conquer- 
ing other  males  in  battle  or  courtship,  and  thus  leaving  a 
numerous  progeny,  are  in  the  long  run  greater  than  those  derived 
ficom  rather  more  perfect  adaptation  to  their  conditions  of  life. 
We  shall  farther  see,  and  it  could  never  have  been  anticipated, 
that  the  power  to  charm  the  female  has  sometimes  been  more 
important  than  the  power  to  conquer  other  males  in  battle. 

LAWS  OF  INHEBITANOE. 

In  order  to  imderstand  how  sexual  selection  has  acted  on  many 
animals  of  many  classes,  and  in  the  course  of  ages  has  produced 
a  conspicuous  result,  it  is  necessary  to  bear  in  mind  thie  laws  of 
inheritance,  as  far  as  they  are  known.  Two  distinct  elements 
are  included  under  the  term  "inheritance" — ^the  transmission, 
and  the  development  of  characters ;  but  as  these  generally  go 
together,  the  distinction  is  often  overlooked.  We  see  this  d^- 
tinction  in  those  characters  which  are  transmitted  through 
the  early  years  of  life,  but  are  developed  only  at  maturity 
or  during  old  age.  We  see  the  same  distinction  more  clearly 
with  secondary  sexual  characters,  for  these  are  transmitted 
through  both  sexes,  though  developed  in  one  alone.  That  they 
are  present  in  both  sexes,  is  manifest  when  two  species,  having 
strongly-marked  sexual  characters,  are  crossed,  for  each  trans- 
mits the  characters  proper  to  its  own  male  and  female  sex  to  the 
hybrid  ofGspring  of  either  sex.  The  same  finct  is  likewise  mani- 
fest, when  characters  proper  to  the  male  are  occasionally  deve- 
loped in  the  female  when  she  grows  old  or  becomes  diseased, 
as,  for  instance,  when  the  common  hen  assumes  the  flowing  tail- 
feathers,  hackles,  comb,  spurs,  voice,  and  even  pugnacity  of  the 
cock.  Conversely,  the  same  tiling  is  evident,  more  or  less  plainly, 
with  castrated  males.  Again,  independently  of  old  age  or  disease, 
characters  are  occasionally  transferred  from  the  male  to  the 
female,  as  when,  in  certain  breeds  of  the  fowl,  spurs  regularly 
appear  in  the  young  and  healthy  females.  But  in  truth  they  ate 
simply  developed  in  the  female;  for  in  every  breed  each  detail 
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in  the  strnctare  of  the  spur  is  transmitted  through  the  female 
to  her  male  offspring.  Many  cajses  will  hereafter  be  given,  where 
the  female  exhibits,  more  or  less  perfectly,  characters  proper  to 
the  male,  in  whom  they  mnst  have  been  first  developed,  and  then 
transferred  to  the  female.  The  conyerse  case  of  the  first  de- 
yelopment  of  characters  in  the  female  and  of  transference  to  the 
male,  is  less  freqnent;  it  will  therefore  be  well  to  give  one  strik- 
ing instance.  With  bees  the  pollen-collecting  apparatus  is  used 
by  the  female  alone  for  gathering  xx>llen  for  ihe  larvsB,  yet  in 
most  of  the  species  it  is  partially  developed  in  the  males 
to  whom  it  is  quite  nseless,  and  it  is  perfectly  deyeloped 
in  the  males  of  JBombns  or  the  humble-bee.^  As  not  a 
single  other  Hymenopterous  insect,  not  eyen  the  wasp,  which  is 
closely  allied  to  the  bee,  is  provided  with  a  pollen-collecting 
apparatus,  we  have  no  grounds  for  supposing  that  male  bees 
primordially  collected  pollen  as  well  as  the  females ;  although 
we  have  some  reason  to  suspect  that  male  mammals  primordially 
suckled  their  young  as  well  as  the  females.  Lastly,  in  all  cases  of 
reversion,  characters  are  transmitted  through  two,  three,  or  many 
more  generations,  and  are  then  developed  under  certain  unknown 
fjftvourable  conditions.  This  important  distinction  between 
transmission  and  development  will  be  best  kept  in  mind  by  the 
aid  of  the  hypothesis  of  pangenesis.  According  to  this  byx>othe6is, 
every  unit  or  cell  of  the  body  throws  off  gemmules  or  undeveloped 
atoms,  which  are  transmitted  to  the  offspring  of  both  sexes,  and 
are  multiplied  by  self-division.  They  may  remain  undeveloped 
during  the  early  years  of  life  or  during  successive  generations; 
and  their  development  into  units  or  cells,  like  those  from  which 
they  were  derived,  depends  on  their  affinity  for,  and  union 
with  other  units  or  cells  previously  developed  in  the  due  order 
of  growth. 

Inheritance  at  corresponding  Periods  of  Life. — This  tendency 
is  well  established.  A  new  character,  appearing  in  a  young 
animal,  whether  it  lasts  throughout  life  or  is  only  transient,  will, 
in  general,  reappear  in  the  ofbpring  at  the  same  age  and  last 
for  the  same  time.  If,  on  the  other  hand,  a  new  character 
appears  at  maturity,  or  even  during  old  age,  it  tends  to  re- 
appear in  the  ofikpring  at  the  same  advanced  age.  When  devia- 
tions from  this  rule  occur,  the  transmitted  characters  much 
oftener  appear  before,  than  after  the  corresponding  age.  As  I 
have  dwelt  on  this  subject  sufficiently  in  another  work,^  I  will 

»•  H.  MiJllep,  'Anwendung  der  »»  *The  Variation  of  Animals 
Darwin'schen  Lehre,'  &c.  verb,  and  Plants  under  Domestication/ 
d.  n.  y.  Jahrg.  zxlx.  p.  42.  vol.  ii.  1868,  p.  75.    In   the  last 
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here  mezely  give  two  or  three  instances,  for  the  sake  of  recalling 
the  subject  to  the  readers  mind.  In  several  breeds  of  the  Fowl, 
the  down-coyered  chickens,  the  young  birds  in  their  first  true 
plumage,  and  the  adults  differ  greatly  from  one  another,  as  well 
as  from  their  conmion  parent-form,  the  GaUtis  lankiva ;  and 
these  characters  are  faithfully  transmitted  by  each  breed  to  their 
ofbpring  at  the  corresponding  periods  of  Ufe.  For  instance,  the 
chickens  of  spangled  Hamburgs,  whilst  covered  with  down,  have 
a  few  dark  spots  on  the  head  and  rump,  but  are  not  striped 
longitudinally,  as  in  many  other  breeds;  in  their  first  true  plu- 
mage, "  they  are  beautifully  pencilled,"  that  is  each  feather  is 
transversely  marked  by  numerous  dark  bars ;  but  in  their  second 
plumage  the  feathers  all  become  spangled  or  tipped  with  a  dark 
round  spot'^  Hence  in  this  breed  variations  have  occurred  at, 
and  been  transmitted  to,  three  distinct  periods  of  life.  The 
Pigeon  offers  a  more  remarkable  case,  because  the  aboriginal 
parent  species  does  not  undergo  any  change  of  plumage  with 
advancing  age,  excepting  that  at  maturity  the  breast  becomes 
more  iridescent ;  yet  there  are  breeds  which  do  not  acquire  their 
characteristic  colours  until  they  have  moulted  two,  three,  or 
four  times ;  and  these  modifications  of  plumage  are  r^ularly 
transmitted. 


Inheritance  fU  corresponding  Seasons  qftJis  Tear. — With  animals 
in  a  state  of  nature,  innumerable  instances  occur  of  characters 
appearing  periodically  at  different  seasons.  We  see  this  in  the 
horns  of  the  stag,  and  in  the  fur  of  arctic  animals  which  becomes 
thick  and  white  during  the  winter.  Many  birds  acquire  bright 
colours  and  other  decorations  during  the  breedingnseason  alone. 
Pallas  states,"^  that  in  Siberia  domestic  cattle  and  horses  become 
lighter-coloured  during  the  winter;  and  I  have  myself  observed, 
and  heud  of  similar  strongly  marked  changes  of  colour,  that  is, 
from  brownish  cream-colour  or  reddish-brown  to  a  perfect  white, 
in  several  ponies  in  England.  Although  I  do  not  know  that  this 
tendenoyto  change  the  colour  of  the  coat  during  difEerentseasons 


chapter  but  one,  the  provisional 
hypothesis  of  pangenesis,  above 
allnded  to,  is  fully  explained. 

**  These  facts  are  given  on  the 
high  authority  of  a  great  breeder, 
Mr.  Teebay  ;  see  Tegetmeier's  '  Poul- 
try Book,^  1868,  p.  158.  On  the 
characters  of  cliickens  of  different 
breeds,  and  on  the  breeds  of  the 
pigeon,  alluded  to  in  the  following 
paragraph,  see  'Variation  of  Ani- 


mals,' Stc.,   vol.   i.   pp.    160,  249; 
vol.  ii.  p.  77. 

"  *  Novae  species  Quadrupedum  e 
Glirium  ordine/  1778,  p.  7.  On 
the  transmission  of  colour  by  the 
horse,  see  /  Variation  of  Animals, 
&c.,  under  Domestication,'  voL  i.  p. 
51.  Also  vol.  iL  p.  71,  for  a  gene- 
ral discussion  on  'Inheritance  as 
limited  by  Sex.' 
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is  transmitted,  yet  it  probably  is  bo»  as  all  shades  of  colour  are 
strongly  inherited  by  the  horse.  Nor  is  this  form  of  inheritance, 
as  limited  by  the  seasons,  more  remarkable  than  its  limitation 
by  age  or  sex. 

Inheritance  as  Limited  hy  Sex. — The  eqnal  transmission  of 
characters  to  both  sexes  is  the  commonest  form  of  inheritance, 
at  least  Tnth  those  animals  which  do  not  present  strongly-marked 
seznal  differences,  and  indeed  with  many  of  these.  But  characters 
are  somewhat  conmionly  transferred  exdnsiyely  to  that  sex,  in 
which  they  first  appear.  Ample  evidence  on  this  head  has  been 
advanced  in  my  work  on  'Variation  under  Domestication,'  but  a 
few  instances  may  here  be  given.  There  are  breeds  of  the  sheep 
and  goat,  in  which  the  horns  of  the  male  differ  greatly  in  shape 
from  those  of  the  female ;  and  these  differences,  acquired  under 
domestication,  are  regularly  transmitted  to  the  same  sex.  As  a 
rule,  it  is  the  females  alone  in  cats  which  are  tortoiseHshell, 
the  corresponding  colour  in  the  males  being  rusty-red.  With 
most  breeds  of  ttie  fowl,  the  characters  proper  to  each  sex 
are  transmitted  to  the  same  sex  alona  So  general  is  this  form 
of  transmission  that  it  is  an  anomaly  when  variations  in  certain 
breeds  are  transmitted  equally  to  both  sexes.  There  are  also 
certain  sub-breeds  of  the  fowl  in  which  the  males  can  hardly  be 
distioguished  from  one  another,  whilst  the  females  differ  con- 
siderably in  colour.  The  sexes  of  the  pigeon  in  the  paientHspecies 
do  not  difiSsr  in  any  external  character;  nevertheless,  in  certain 
domesticated  breeds  the  male  is  coloured  differently  from  the 
female.^  The  wattle  in  the  English  Carrier  pigeon,  and  the  crop 
in  the  Pouter,  are  more  highly  developed  in  the  male  than  in  the 
female ;  and  although  these  characters  have  been  gained  through 
long-continued  selection  by  man,  the  slight  differences  between 
the  sexes  are  wholly  due  to  the  form  of  inheritance  which  has 
prevailed ;  for  they  have  arisen,  not  from,  but  rather  in  opposi- 
tion to,  the  wish  of  the  breeder. 

Most  of  our  domestic  races  have  been  formed  by  the  accumula- 
tion of  many  slight  variations;  and  as  some  of  the  successive 
steps  have  been  transmitted  to  one  sex  alone,  and  some  to  both 
sexes,  we  find  in  the  different  breeds  of  the  same  species  all 
gradations  between  great  sexual  dissimilarity  and  complete 
similarity.  Instances  have  already  been  given  with  the  breeds 
of  the  fowl  and  pigeon,  and  under  nature  analogous  cases  are 

**  Dr.  Chapuis,  *  Le  Pigeon  Voya-  similar  differences  in  certain  breeds 
geur  Beige,'  1865,  p.  87.  Boitard  at  Modena,  *  Le  yarlasioni  del 
et  Corbie,  <  Les  Pigeons  de  VoU^re,'  Colombi  domesticl/  del  Paolo  Be- 
lie., 1824,  p.   173.    See,  also,  on  niui,  1878. 
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common.  Witii  animftls  under  domestication,  but  whether  in 
nature  I  will  not  yenture  to  say,  one  sex  may  lose  characters 
proper  to  it,  and  may  thus  come  somewhat  to  resemble  the 
opposite  sex ;  for  instance,  the  males  of  some  breeds  of  the  fowl 
have  lost  their  masculine  tail-plumes  and  hackles.  On  the 
other  hand,  the  differences  between  the  sexes  may  bo  increased 
under  domestication,  as  with  merino  sheep,  in  which  the 
ewes  have  lost  their  horns.  Again,  characters  proper  to  one 
sex  may  suddenly  appear  in  the  other  sex;  as  in  those  sub- 
breeds  of  the  fowl  in  which  the  hens  acquire  spurs  whilst  young ; 
or,  as  in  certain  Polish  sub-breeds,  in  which  the  females,  as 
there  is  reason  to  belieye,  originally  acquired  a  crest,  and  sub* 
sequently  transferred  it  to  the  males.  All  these  cases  are  in- 
telligible on  the  hypothesis  of  pangenesis ;  for  they  depend  on 
the  gemmules  of  certain  parts,  although  present  in  both  sexes, 
becoming,  through  the  influence  of  domestication,  either  dormant 
or  deyeloped  in  either  sex. 

There  is  one  difficult  question  which  it  will  be  conyenient  to 
defer  to  a  fature  chapter;  namely,  whether  a  character  at  first 
deyeloped  in  both  sexes,  could  through  selection  be  limited  in 
its  deyelopment  to  one  sex  alone.  If,  for  instance,  a  breeder 
obseryed  that  some  of  his  pigeons  (of  which  the  characters  are 
usually  transferred  in  an  equal  degree  to  both  sexes)  yaried  into 
pale  blue,  could  he  by  long-continued  selection  make  a  breed, 
in  which  the  males  alone  should  be  of  this  tint,  whilst  the  females 
remained  unchanged  ?  I  will  here  only  say,  that  this,  though 
perhaps  not  impossible,  would  be  extremely  difficult;  for  the 
natural  result  of  breeding  from  the  pale-blue  males  would  be 
to  change  the  whole  stock  of  both  sexes  to  this  tint.  If,  how- 
eyer,  yariations  of  the  desired  tint  appeared,  which  were  from 
the  first  limited  in  their  deyelopment  to  the  male  sex,  there  would 
not  be  the  least  difficulty  in  making  a  breed  with  the  two  sexes 
of  a  diffsrent  colour,  as  indeed  has  been  effected  with  a  Belgian 
breed,  in  which  the  males  alone  are  streaked  with  black.  In  a 
similar  manner,  if  any  yariation  appeared  in  a  female  pigeon, 
which  was  from  the  first  sexually  limited  in  ita  deyelopment  to 
the  females,  it  would  be  easy  to  make  a  breed  with  the  females 
alone  thus  charactensed ;  but  if  the  yariation  was  not  thus 
originally  limited,  the  process  would  be  extremely  difficult,  per- 
haps impossible."^ 

'^  Since  the  publication  of  the  perienced  a  breeder  as  Mr.  Teget- 
first  edition  of  this  work,  it  has  meier.  After  describing  some  cu- 
been  highly  satisfactory  to  me  to  rious  cases  in  pigeons,  of  the  trans- 
find  the  following  remarks  (the  mission  of  colour  by  one  sex  alone, 
*  Field/  Sept.   1872)    from  so  ez«  and  the  formation  of  a  sub-bree<i 
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On  the  Bdation  Mioeen  the  Period  <f  Devdopment  <f  a  Character 
and  its  Transmission  to  one  Sex  or  to  both  Sexes, — Why  certain 
characters  should  bo  inherited  by  both  sexes,  and  other  charac- 
ters b]f  one  sex  alone,  namely  by  that  sex  in  which  the  character 
first  appeared,  is  in  most  cases  quite  unknown.  We  cannot  even 
conjecture  why  with  certain  sub-breeds  of  the  pigeon,  black 
strisB,  though  transmitted  through  the  female,  should  be  deve- 
loped in  the  male  alone,  whilst  every  other  character  is  equally 
transferred  to  both  sexes.  Why,  again,  with  cats,  the  tortoise- 
shell  colour  should,  with  rare  exceptions,  be  developed  in  the 
female  alone.  The  very  same  character,  such  as  deficient  or  su- 
})emumerary  digits,  colour-blindness,  &c.,  may  with  mankind  be 
inherited  by  the  males  alone  of  one  fiomily,  and  in  anotlier  fEunily 
by  the  females  alone,  though  in  both  cases  transmitted  through 
the  opposite  as  well  as  through  the  same  sex.^  Although  we  are 
thus  ignorant,  the  two  following  rules  seem  often  to  hold  good — 
that  variations  which  first  appear  in  either  sex  at  a  late  {leriod  of 
life,  tend  to  be  developed  in  the  same  sex  alone ;  whilst  variations 
which  first  appear  early  in  life  in  either  sex  tend  to  be  developed  in 
both  sexes.  -.  I  am,  however,  far  from  supposing  that,  this  is  the 
sole  determining  cause.  As  I  have  not  elsewhere  discussed  this 
subject,  and  as  it  has  an  important  bearing  on  sexual  selection, 
I  must  here  enter  into  lengthy  and  somewhat  intricate  details. 

It  is  in  itself  probable  that  any  character  appearing  at  an 
early  age  would  tend  to  be  inherited  equally  by  both  sexes,  for 
the  sexes  do  not  differ  much  in  constitution  before  the  iwwer 
of  reproduction  is  gained.  On  the  other  hand,  after  this  power 
has  been  gained  and  the  sexes  have  come  to  differ  in  constitution, 
the  gemmules  (if  I  may  again  use  the  language  of  pangenesis) 
which  are  cast  off  from  each  varying  iMurt  in  the  one  sex  would 
be  much  more  likely  to  possess  the  proper  afl^ties  for  uniting 
with  the  tissues  of  the  same  sex,  and  thus  becoming  developed, 
than  with  those  of  the  opposite  sex. 

I  was  first  led  to  infer  that  a  relation  of  this  kind  exists,  from 
the  fEu^t  that  whenever  and  in  whatever  manner  the  adult  male 
differs  from  the  adult  female,  he  differs  in  the  same  manner  from 
the  young  of  both  sexes.  The  generality  of  this  fact  is  quite 
remarkable:  it  holds  good  with  almost  all  mammals,  birds. 


with  this  character,  he  says  :  **  It  is  "  facts  that  I  have  related ;  but  it 

*'  a  singular  circumstance  that  Mr.  **  is  remarkable  how  very  closely 

**  Darwin  should  have  suggested  the  **  he  suggested  the  right  method  of 

*^  possibility  of  modifying  the  sexual  ^  procedure." 

«  colours   of  birds  by  a  course  of  '*  References   are    given  in  my 

"  artificial  selection.    When  he  did  *  Variation  of  Animals  under  Domes- 

**  so,  he  was  in  ignorance  of  these  tication,'  vol.  ii.  p.  72. 
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amphibians^  and  fishes ;  also  with  many  crustaceans,  spiders,  and 
some  few  insects,  such  as  certain  orthoptera  and  libellulse.  In 
all  these  cases  the  variations,  through  the  accumulation  of  which 
the  male  acquired  his  proper  masculine  characters,  must  havo 
occurred  at  a  somewhat  late  period  of  life ;  otherwise  the  young 
males  would  have  been  similarly  characterised ;  and  conformably 
with  our  rule,  the  variations  are  transmitted  to  and  developed  in 
the  adult  males  alone.  When,  on  the  other  hand,  the  adult  male 
closely  resembles  the  young  of  both  sexes  (these,  with  rare 
exceptions,  being  alike),  he  generally  resembles  the  adult  female; 
and  in  most  of  these  cases  the  variations  through  which  the  young 
and  old  acquired  their  present  characters,  probably  occurred, 
according  to  our  rule,  during  youth.  But  there  is  here  room  for 
doubt,  for  characters  are  sometimes  transferred  to  the  ofbpring 
at  an  eariier  age  than  that  at  which  they  first  appeared  in  the 
X)arents,  so  that  the  parents  may  havo  varied  when  adult,  and 
have  transferred  their  characters  to  their  ofiispring  whilst  young. 
There  are,  moreover,  many  animals,  in  which  the  two  sexes  closely 
resemble  each  other,  and  yet  both  differ  from  their  young ;  and 
here  the  characters  of  the  adults  must  have  been  acquired  late  in 
life ;  nevertheless,  these  characters,  in  apparent  contradiction  to 
our  rule,  are  transferred  to  both  sexea  W^  must  not,  however, 
overlook  the  possibility  or  even  probability  of  successive  varia- 
tions of  the  same  nature  occurring,  under  exposure  to  similar 
conditions,  simultaneously  in  both  sexes  at  a  rather  late  period 
of  life;  and  in  this  case  the  variations  would  be  transferred  to 
the  oflGspring  of  both  sexes  at  a  corresponding  late  age ;  and  there 
would  then  be  no  real  contradiction  to  the  rule  that  variations 
occurring  late  in  life  are  transferred  exclusively  to  the  sex  in 
which  they  first  appeared.  This  latter  rule  seems  to  hold  true 
more  generally  than  the  second  one,  namely,  that  variations 
which  occur  in  either  sex  early  in  life  tend  to  be  transferred  to 
l)oth  sexes.  As  it  was  obviously  impossible  even  to  estimate  in 
how  large  a  number  of  cases  throughout  the  animal  kingdom 
these  two  propositions  held  good,  it  occurred  to  mo  to  investigate 
some  striking  or  crucial  instances,  and  to  rely  on  the  result. 

An  excellent  case  for  investigation  is  afforded  by  the  Deer 
family.  In  all  the  species,  but  one,  the  horns  are  developed 
only  in  the  males,  though  certainly  transmitted  through  the 
females,  and  capable  of  abnormal  development  in  them.  In  the 
reindeer,  on  the  other  hand,  the  female  is  provided  with  horns ; 
so  that  in  this  species,  the  horns  ought,  according  to  our  rule, 
to  appear  early  in  life,  long  before  the  two  sexes  are  mature 
and  have  come  to  differ  much  in  constitution.  In  all  the 
other  species  the  horns  ought  to  appear  later  in  life,  which 
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would  lead  to  their  development  in  that  sex  alone,  in  which 
they  first  appeared  in  the  progenitor  of  the  whole  Family.  Now 
in  seyen  species,  belonging  to  distinct  sections  of  the  family  and 
inhabiting  different  r^ons,  in  which  the  stags  alone  bear  horns, 
I  find  that  the  horns  first  appear  at  periods,  varying  from  nine 
months  after  birth  in  the  roebuck,  to  ten,  twelve  or  even  more 
months  in  the  stags  of  the  six  other  and  larger  species.^  But 
with  the  reindeer  the  case  is  widely  different ;  for,  as  I  hear  from 
Prof.  Nilsson,  who  kindly  made  special  enquiries  for  me  in 
Lapland,  the  horns  appear  in  the  young  animals  within  four  or 
five  weeks  after  birth,  and  at  the  same  time  in  both  sexes.  So 
that  here  we  have  a  structure,  developed  at  a  most  unusually 
early  age  in  one  species  of  the  family,  and  likewise  common  to 
both  sexes  in  this  one  species  alone. 

In  several  kinds  of  antelopes,  only  the  males  are  provided  with 
horns,  whilst  in  the  greater  number  both  sexes  bear  horns. 
With  respect  to  the  x>eriod  of  development,  Mr.  Blyth  informs 
me  that  there  was  at  one  time  in  the  2k>ological  Gardens  a  young 
koodoo  {Ant.  strepsiceros),  of  which  the  males  alone  are  homed, 
and  also  the  young  of  a  closely-allied  species,  the  eland  {Ant. 
oreaa),  in  which  both  sexes  arc  homed.  Now  it  is  in  strict 
conformity  with  our  rule,  that  in  the  young  male  koodoo, 
although  ten  months  old,  the  horns  were  remarkably  small,  oon- 
sidering  the  size  ultimately  attained  by  them;  whilst  in  the 
young  male  eland,  although  only  three  months  old,  the  horns 
were  already  very  much  larger  than  in  the  koodoo.  It  is 
also  a  noticeable  fact  that  in  the  prong-homed  antelope,^^ 
only  a  few  of  the  females,  about  one  in  five,  have  horns,  and 
these  are  in  a  rudimentary  state,  though  sometimes  above  four 
inches  long;  so  that  as  far  as  concerns  the  possession  of  homs 
by  the  males  alone,  this  species  is  in  an  intermediate  condition, 
and  the  homs  do  not  appear  xmtil  about  five  or  six  months  after 
birth.  Therefore  in  comparison  with  what  little  we  know  of 
the  development  of  the  homs  in  other  antelopes,  and  from  what 

^  I   am   much   obliged    to  Mr.  tinent,  see  J.  D.  Caton,  in  '  Ottawa 

Capples  for  having  made  enquiries  Acad,  of  Nat.  Sc.  1868,  p.  13.    For 

for  me  in  regard  to  the  Roebuck  Cermts   Eldi  of  Pegu,   see    Lieut, 

and  Red  Deer  of  Scotland  from  Mr.  Beavan,  *Proc.  Zoolog.  Soc'  1867, 

Robertson,   the    experienced    head-  p.  762. 

forester  to  the  Marquis  of  Breadal-         *^  Antilooapra  Americana.    I  have 

bane.     In  regard  to  Fallow-deer,  I  to  thank  Dr.  Canfield  for  informa- 

have    to    thank    Mr.    Eyton    and  tion  with  respect  to  the  homs  of  the 

others    for   information.    For    the  female :  see  also  his  paper  in  *  Proc. 

Cervus   aloes    of   N.  America,   see  Zoolog.   Soc'  1866,  p.  109.     Also 

<Land  and  Water,*  1868,  pp.   221  Owen,   'Anatomy   of  Vertebrates,' 

and  254 ;  and  for  the  C.  Virginianw  vol.  iii.  p.  627. 
and  Btrongyloccros  of  the  fwime  con- 


Chap.  VIII. 


Sexual  Selection, 


235 


we  do  know  with  respect  to  the  horns  of  deer,  cattle,  &c.,  thoee 
of  the  prong-homed  antelope  appear  at  an  intermediate  period 
of  life,— that  is,  not  very  early,  as  in  cattle  and  sheep,  nor  very 
late,  as  in  the  larger  deer  and  antelopes.  The  horns  of  sheep, 
goats,  and  cattle,  which  are  well  developed  in  both  sexes,  though 
not  quite  equal  in  size,  can  be  felt,  or  even  seen,  at  birth  or  soon 
afterwards.^^  Our  rule,  however,  seems  to  &il  in  some  breeds 
of  sheep,  for  instance  merinos,  in  which  the  rams  alone  are 
homed;  for  I  cannot  find  on  enquiry,^'  that  the  horns  are 
developed  later  in  life  in  this  breed  than  in  ordinary  sheep  in 
which  both  sexes  are  homed.  But  with  domesticated  sheep  the 
presence  or  absence  of  horns  is  not  a  firmly  fixed  character ;  for 
a  certain  proportion  of  the  merino  ewes  bear  small  horns,  and 
some  of  the  rams  are  hornless;  and  in  most  breeds  hornless 
ewes  are  occasionally  produced. 

Dr.  W.  Marshall  has  lately  made  a  special  study  of  the  pro- 
tuberances so  common  on  the  heads  of  birds,^  and  he  comes 
to  the  following  conclusion; — that  with  those  species  in  which 
they  are  confined  to  the  males,  they  are  developed  late  in 
life;  whereas  with  those  species  in  which  they  are  common  to 
the  two  sexes,  they  are  developed  at  a  very  early  x)eriod.  This  is 
certainly  a  striking  confirmation  of  my  two  laws  of  inheritance . 

In  most  of  the  species  of  the  splendid  family  of  the  Pheasant  b, 
the  males  differ  conspicuously  from  the  females,  and  they  acquire 
their  ornaments  at  a  rather  late  period  of  life.  The  cared 
pheasant  {Croasoptilon  auritum),  however,  offers  a  remarkable 
exception,  for  both  sexes  possess  the  fine  caudal  plumes,  the 
large  ear-tufts  and  the  crimson  velvet  about  the  head ;  I  find 
that  all  these  characters  appear  very  early  in  life  in  accordance 
with  rule.  The  adult  male  can,  however,  be  distinguished  from 
the  adult  female  by  the  presence  of  spurs;  and  conformably 


*^  1  hare  been  assured  that  the 
horns  of  the  sheep  in  North  Wales 
can  always  be  felt,  and  are  some- 
times even  an  inch  in  length,  at 
birth.  Tonatt  says  (<  Cattle/  1834, 
p.  277X  that  the  prominence  of 
the  frontal  bone  in  cattle  penetrates 
the  cutis  at  birth,  and  that  the 
homy  matter  is  soon  formed  over 
it. 

**  I  am  greatly  indebted  to  Prof. 
Victor  Cams  for  having  made  en- 
quiries for  me,  from  the  highest 
authorities,  with  respect  to  the 
merino  sheep  of  Saxony.  On  the 
Giiinen   coast   of   Africa   there    is, 


however,  a  breed  of  sheep  in  which, 
as  with  merinos,  the  mms  alone 
bear  horns ;  and  Mr.  Winwood 
Reade  informs  me  that  in  one  case 
observed  by  him,  a  yoang  ram, 
bom  on  Feb.  10th,  first  shewed 
horns  on  March  6th,  so  that  in  this 
instance,  in  conformity  with  rule, 
the  development  of  the  horns  oc- 
curred at  a  later  period  oi  life  than 
in  Welsh  sheep,  in  which  both  sexes 
are  homed. 

**  *  Ueber  die  knochemen  Sch&dcl- 
hocker  der  Vogel '  in  the  <  Nieder- 
landischen  Archiv  fitr  Zoologie,' 
Band  I.  Heft  2.  1872. 
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with  our  rulo,  these  do  not  begin  to  bo  deyeloped  before  the  age 
of  six  months,  as  I  am  assured  by  Mr.  Bartlett,  and  even  at  this 
age,  the  two  sexes  can  hardly  be  distinguished.^  The  male  and 
female  Peacock  dififer  conspicuously  from  each  other  in  almost 
every  part  of  their  plumage^  except  in  the  el^ant  head-crefit, 
which  is  common  to  both  sexes ;  and  this  is  deyeloped  very  early 
in  life,  long  before  the  other  ornaments,  which  are  confined  to  the 
male.  The  wild-duck  offers  an  analogous  case,  for  the  beautiful 
green  speculum  on  the  wings  is  oomjnon  to  both  sexes,  though 
duller  and  somewhat  smaller  in  the  female,  and  it  is  deyeloped 
early  in  life,  whilst  the  curled  tail-feathers  and  other  ornaments 
of  the  male  are  deyeloped  later.^  Between  such  extreme  cases 
of  close  sexual  resemblance  and  wide  dissimilarity,  as  those  of 
the  Crossoptilon  and  peacock,  many  intermediate  ones  could  be 
given,  in  which  the  characters  follow  our  two  rules  in  their  order 
of  development. 

As  most  insects  emerge  from  the  pupal  state  in  a  mature 
condition,  it  is  doubtful  whether  the  period  of  development  can 
determine  the  transference  of  their  characters  to  one  or  to  both 
sexes.  But  we  do  not  know  that  the  coloured  scales,  for  instance, 
in  two  species  of  butterflies,  in  one  of  which  the  sexes  differ  in 
colour,  whilst  in  the  other  they  are  alike,  are  developed  at  the 
same  relative  age  in  the  cocoon.  Nor  do  we  know  whether  all 
the  scales  are  simultaneously  developed  on  the  wings  of  the  same 
species  of  butterfly,  in  which  certain  coloured  marks  are  confined 

^^  In  the  common  peacock  {Taxio 
cristatus)  the  male  alone  possesses 
spurs,  whilst  both  sexes  of  the  Java 
Peacock  (P.  mvticus)  offer  the  un- 
usual case  of  being  furnished  with 
spurs.  Hence  I  fully  expected  that 
in  the  latter  species  they  would 
have  been  developed  earlier  in  life 
than  in  the  common  peacock;  but 
M.  Hegt  of  Amsterdam  informs  me, 
that  with  young  birds  of  the  pre- 
vious year,  of  both  species,  com- 
pared on  April  23rd,  1869,  there 
was  no  difference  in  the  develop- 
ment of  the  spurs.  The  spurs, 
however,  were  as  yet  represented 
merely  by  slight  knobs  or  eleva- 
tions. I  presume  that  I  should 
have  been  informed  if  any  difference 
in  the  rate  of  development  had 
been  observed  subsequently. 

^*  In  some  other  species  of  the 
Duck  family  the  speculum  differs 
■n  a  greater  degree    in    the   two 


sexes;  but  I  have  not  been  able  to 
discover  whether  its  full  develop- 
ment occurs  later  in  life  in  the 
males  of  such  species,  than  in  the 
male  of  the  common  duck,  as  ought 
to  be  the  case  according  to  our 
rule.  With  the  allied  Mergua  cm- 
ctUlatns  we  have,  however,  a  case  of 
this  kind :  the  two  sexes  differ  con- 
spicuously in  general  plumage,  and 
to  a  considerable  degree  in  the 
speculum,  which  is  pure  white  in 
the  male  and  greyish-white  in  the 
female.  Now  the  young  males  at 
first  entirely  resemble  the  females, 
and  have  a  greyish-white  speculum, 
which  becomes  pure  white  at  an 
earlier  age  than  that  at  which  the 
adult  male  acquires  his  other  and 
more  strongly-marked  sexual  dif- 
ferences :  see  Audubon,  *  Ornitho- 
logical Biography,'  vol.  iii.  1835, 
pp.  249-250. 
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to  one  sex,  whilst  others  are  oommon  to  both  sexes.  A  difference 
of  this  kii^  in  the  period  of  deyelopment  is  not  so  improbable  as 
it  may  at  first  appear ;  for  with  the  Orthoptera,  which  assume 
their  adult  state,  not  by  a  single  metamorphosis,  but  by  a  suc- 
oesBion  of  moults,  the  yoimg  males  of  some  species  at  first 
resemble  the  females,  and  acquire  their  distinctive  masoulino 
characters  only  at  a  later  moult  Strictly  analogous  cases  occur 
at  the  sucoessiTe  moults  of  certain  male  crustaceans. 

We  have  as  yet  considered  the  transference  of  characters,  re- 
latively to  their  period  of  development,  only  in  species  in  a 
natural  state;  we  will  now  turn  to  domesticated  animals,  and 
first  touch  on  monstrosities  and  diseases.  The  presence  of  super- 
numerary digits,  and  the  absence  of  certain  phalanges,  must  be 
determined  at  an  early  embryonic  period— the  tendency  to  profuse 
bleeding  is  at  least  congenital,  as  is  probably  colour-blindness — 
yet  these  peculiarities,  and  other  similar  ones,  are  offcen  limited 
in  their  transmission  to  one  sex;  so  that  the  rule  that 
characters,  developed  at  an  early  period,  tend  to  be  trans- 
mitted to  both  sexes,  here  wholly  fails.  But  this  rule  as 
before  remarked,  does  not  appear  to  be  nearly  so  general  as  the 
converse  one,  namely,  that  characters  which  appear  late  in  life 
in  one  sex  are  transmitted  exclusively  to  the  same  sex.  From 
the  &ct  of  the  above  abnormal  peculiarities  becoming  attached 
to  one  sex,  long  before  the  sexual  functions  are  active,  we  may 
infer  that  there  must  be  some  difference  between  the  sexes  at  an 
extremely  early  age.  With  respect  to  sexually-limited  diseases, 
we  know  too  little  of  the  period  at  which  they  originate,  to  draw 
any  safe  conclusion.  Gout,  however,  seems  to  &11  tmder  our 
rule,  for  it  is  generally  caused  by  intemperance  during  manhood, 
and  is  transmitted  from  the  father  to  his  sons  in  a  much  more 
marked  manner  than  to  his  daughters. 

In  the  various  domestic  breeds  of  sheep,  goats,  and  cattle,  the 
males  differ  from  their  respective  females  in  the  shape  or  develop- 
ment of  their  horns,  forehead,  mane,  dewlap,  tail,  and  hump  on 
the  shoulders ;  and  these  peculiarities,  in  accordance  with  our 
rule,  are  not  fully  developed  until  a  rather  late  period  of  life. 
The  sexes  of  dogs  do  not  differ,  except  that  in  certain  breeds, 
especially  in  the  Scotch  deer-hound,  the  male  is  much  larger 
and  heavier  than  the  female;  and,  as  we  shall  see  in  a  future 
chapter,  the  male  goes  on  increasing  in  size  to  an  tmusually  late 
period  of  life,  which,  according  to  rule,  will  account  for  his  in- 
creased size  being  transmitted  to  his  male  offspring  alone.  On 
the  other  hand,  the  tortoise-shell  colour,  which  is  confined  to 
female  cats,  is  quite  distinct  at  birth,  and  this  case  violates  the 
rule.    There  is  a  breed  of  pigeons  in  which  the  males  alone  are 
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streaked  with  black,  and  the  streaks  can  be  detected  even  in  the 
nestlings ;  but  they  become  more  conspicuous  at  each  sucoessiTe 
moult,  so  that  this  case  partly  opposes  and  partly  supports  the 
rule.  With  the  English  Carrier  and  Pouter  pigeons,  the  full 
development  of  the  wattle  and  the  crop  occurs  rather  late  in  life, 
and  conformably  with  the  rule,  these  characters  are  transmitted 
in  full  perfection  to  the  males  alone.  The  following  cases  perhaps 
come  within  the  class  previously  alluded  to,  in  which  both  sexes 
have  varied  in  the  same  manner  at  a  rather  late  period  of  life, 
and  have  consequently  transferred  their  new  characters  to  both 
sexes  at  a  corresponding  late  period ;  and  if  so,  these  cases  are 
not  opposed  to  our  rule : — there  exist  sub-breeds  of  the  pigeon, 
described  by  Neumeister,^  in  which  both  sexes  change^eir 
colour  during  two  or  three  moults  (as  is  likewise  the  case  with 
the  Almond  Tumbler),  nevertheless,  these  changes,  though 
occurring  rather  late  in  life,  are  common  to  both  sexes.  One 
variety  of  the  Canary-bird,  namely  the  London  Prize,  offers  a 
nearly  analogous  case. 

With  the  breeds  of  the  Fowl  the  inheritance  of  various  charac- 
ters by  one  or  both  sexes,  seems  generally  determined  by  the 
period  at  which  such  characters  are  developed.    Thus  in  all  the 
many  breeds  in  which  the  adult  male  differs  greatly  in  colour 
from  the  female,  as  well  as  from  the  wild  parenir6X)ecies,  he 
differs  also  from  the  young  male,  so  that  the  newly-acquired 
characters  must  have  appeared  at  a  rather  late  period  of  life. 
On  the  other  hand,  in  most  of  the  breeds  in  which  the  two  sexes 
resemble  each  other,  the  young  are  coloured  in  nearly  the  same 
manner  as  their  parents,  and  this  renders  it  probable  that  their 
colours  first  appeared  early  in  life.    We  have  instances  of  this 
fact  in  all  black  and  white  breeds,  in  which  the  young  and  old 
of  both  sexes  are  alike ;  nor  can  it  be  maintained  that  there  is 
something  peculiar  in  a  black  or  white  plumage,  which  leads  to 
its  transference  to  both  sexes;  for  the  males  alone  of  many 
natural  species  are  either  black  or  white,  the  females  being 
differently  coloured.    With  the  so-called  Cuckoo  sub-breeds  of 
the  fowl,  in  which  the  feathers  are  transversely  pencilled  with 
dark  stripes,  both  sexes  and  the  chickens  are  coloured  in  nearly 
the  same  manner.    The  laced  plumage  of  the  Sebright  bantam 
is  the  same  in  both  sexes,  and  in  the  young  chickens  the  wing- 
feathei*s  are  distinctly,  though  imperfectly  laced.     Spangled 
Hamburgs,  however,  offer  a  partial  exception;  for  the  two  sexes, 
though  not  quite  alike,  resemble  each  other  more  closely  than 

**  '  Das  Ganze  der  Tattbenzncht,'     puis,    *  Le  pigeon  royagear  Beige,' 
1837,  s.  21,  24.     For  the  case  of     1865,  p.  87. 
the  streaked  pigeons,  see  Dr.  Cha- 
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do  the  sexes  of  the  aborigiDal  parent-species ;  yet  they  acquire 
their  characteristic  plumage  late  in  life,  for  the  chickens  arc 
distinctly  pencilled.  With  respect  to  other  characters  besides 
colour,  in  the  wild-parent  species  and  in  most  of  the  domestic 
breeds,  the  males  alone  possess  a  well-deyeloped  comb;  but  in 
the  young  of  the  Spanish  fowl  it  is  largely  deyeloped  at  a  very 
early  1^,  and,  in  accordance  with  this  early  development  in  the 
male,  it  is  of  unusual  size  in  the  adult  female.  In  the  Game 
breeds  pugnacity  is  developed  at  a  wonderfully  early  age,  of 
which  curious  proofs  could  be  given ;  and  this  character  is  trans- 
mitted to  both  sexes,  so  that  the  hens,,  from  their  extreme 
pugnacity,  are  now  generally  exhibited  in  separate  pens.  With 
the  Polish  breeds  the  bony  protuberance  of  the  skull  which 
supports  the  crest  is  partially  developed  even  before  the  chickens 
iire  hatched,  and  the  crest  itself  soon  begins  to  grow,  though  at 
first  feebly  ;^^  and  in  this  breed  the  adults  of  both  sexes  are 
characterised  by  a,great  bony  protuberance  and  an  immense  crest. 

Finally,  from  what  we  have  now  seen  of  the  relation  which 
exists  in  many  natural  species  and  domesticated  races,  between 
the  {leriod  of  the  development  of  their  characters  and  the 
manner  of  their  transmission — ^for  example,  the  striking  fact  of 
the  early  growth  of  the  horns  in  the  reindeer,  in  which  both 
sexes  bear  horns,  in  comparison  with  their  much  later  growth 
in  the  other  species  in  which  the  male  alone  bears  horns — ^we 
may  conclude  that  one,  though  not  the  sole  cause  of  characters 
being  exclusively  inherited  by  one  sex,  is  their  development  at 
a  late  age.  And  secondly,  that  one,)  tiiough  apparently  a  less 
efficient  cause  of  characters  being  inherited  by  both  sexes,  is 
their  development  at  an  early  age,  whilst  the  sexes  differ 
but  little  in  constitution.  It  appears,  however,  that  some 
difference  must  exist  between  the  sexes  even  during  a  very 
early  embryonic  period,  for  characters  developed  at  this  age  not 
rarely  become  attached  to  one  sex. 

Summary  and  concluding  remarks, — From  the  foregoing  dis* 
cussion  on  the  various  laws  of  inheritance,  we  learn  that  the 
characters  of  the  parents  often,  or  even  generally,  tend  to  become 
developed  in  the  offepring  of  the  same  sex,  at  the  same  age,  and 
periodically  at  the  same  season  of  the  year,  in  which  they  first 

*^  For  full  particulars  and  re-  250,  256.     In  regard  to  the  higher 

ferences  on  all  these  points  respect-  animals,  the  sexual  differences  which 

ing  the  several  breeds  of  the  Fowl,  have  arisen  under  domestication  are 

see 'Variation  of  Animals  and  Plants  described  in  the  same  work  under  • 

under    Domestication/  vol.    i.  pp.  the  head  of  each  species. 
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appeared  in  the  parents.  Bat  these  rules,  owing  to  unknown 
causes,  are  far  from  being  fixed.  Hence  during  the  modificatiou 
of  a  species,  the  successive  changes  may  readily  be  transmitted 
in  different  ways ;  some  to  one  sex,  and  some  to  both ;  some  to 
the  ofiispring  at  one  age,  and  some  to  the  offspring  at  all  ages. 
Not  only  are  the  laws  of  inheritance  extremely  complex,  but  so 
are  the  causes  which  induce  and  goTem  variability.  The 
variations  thus  induced  are  preserved  and  accumulated  by 
sexual  selection,  which  is  in  itself  an  extremely  complex  affair, 
depending,  as  it  does,  on  the  ardour  in  love,  the  courage,  and 
the  nvalry  of  the  males,  as  well  as  on  the  powers  of  perception, 
the  taste,  and  will  of  the  female.  Sexual  selection  will  also 
be  largely  dominated  by  natural  selection  tending  towards 
the  general  welfare  of  the  si)ecies.  Hence  the  manner  in  which 
the  individuals  of  either  or  both  sexes  have  been  affected 
through  sexual  selection  cannot  fail  to  be  complex  in  the  highest 
degree. 

Wlien  variations  occur  late  in  life  in  one  sex,  and  are  trans- 
mitted to  the  same  sex  at  the  same  age,  the  other  sex  and  the 
young  are  left  tmmodified.  When  they  occur  late  in  life,  but 
are  transmitted  to  both  sexes  at  the  some  age,  the  young  alone 
are  left  unmodified.  Variations,  however,  may  occur  at  any 
period  of  life  in  one  sex  or  in  both,  and  be  transmitted  to  both 
sexes  ttt  all  ages,  and  then  all  the  individuals  of  the  species 
are  similarly  modified.  In  the  following  chapters  it  will  be  seen 
tliat  all  thcBe  cases  frequently  occur  in  nature. 

Sexual  selection  can  never  act  on  any  animal  before  the  ago 
for  reproduction  arrives.  From  the  great  eagerness  of  the  male 
it  has  generally  acted  on  this  sex  and  not  oh  the  females.  The 
males  have  thus  become  provided  with  weapons  for  fighting 
with  their  rivals,  with  organs  for  discovering  and  securely 
holding  the  female,  and  for  exciting  or  charmidg  her.  When 
the  sexes  differ  in  these  respects,  it  is  also,  as  we  have  seen,  an 
extremely  general  law  that  the  adult  male  differs  more  or  less 
from  the  young  male ;  and  we  may  conclude  from  this  fact  that 
the  successive  variations,  by  which  the  adult  male  became  modi- 
fied, did  not  generally  occur  much  before  the  age  for  reproduction. 
Whenever  some  or  many  of  the  variations  occurred  early  in 
life,  the  young  males  would  partake  more  or  less  of  the  charac- 
ters of  the  adult  males;  and  differences  of  this  kind  between 
the  old  and  young  males  may  be  observed  in  many  species  of 
animals. 

It  is  probable  that  young  male  animals  have  often  tended  to 

*  vary  in  a  manner  which  would  not  only  have  been  of  no  use  to 

them  at  an  early  age,  but  would  have  been  actually  injurious-^ 
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as  by  aoqaiiing  bright  colours,  which  would  render  them  con- 
spicuous to  their  enemies,  or  by  acquiring  structures,  such  as 
great  horns,  which  would  expend  much  vital,  force  in  their 
development.  Variations  of  this  kind  occurring  in  the  young 
males  would  almost  certainly  be  eliminated  through  natural 
selection.  With  the  adult  and  experienced  males,  on  the  other 
hand,  the  advantages  derived  from  the  acquisition  of  such 
characters,  would  more  than  counterbalance  some  exposure  to 
danger,  and  some  loss  of  vital  force. 

As  variations  which  give  to  the  male  a  better  chance  of 
conquering  other  males,  or  of  finding,  securing,  or  charming  the 
opposite  sex,  would,  if  they  happened  to  arise  in  the  female,  be 
of  no  service  to  her,  they  would  not  be  preserved  in  her  through 
sexual  selection.  We  have  also  good  evidence  with  domesticated 
animals,  that  variations  of  all  kinds  are,  if  not  carefully  selected, 
soon  lost  through  intercrossing  and  accidental  deaths.  Conse- 
quently in  a  state  of  nature,  if  variations  of  the  above  kind  chanced 
to  arise  in  the  female  line,  and  to  be  transmitted  exclusively  in 
this  line,  they  would  be  extremely  liable  to  be  lost.  If,  however, 
the  females  varied  and  transmitted  their  newly  acquired 
characters  to  their  o£bpring  of  both  sexes,  the  characters  which 
wexe  advantageous  to  the  males  would  be  preserved  by  them 
through  sexual  selection,  and  the  two  sexes  would  in  consequence 
be  modified  in  the  same  manner,  although  such  characters  were  of 
no  use  to  the  females ;  but  I  shall  hereafter  have  to  recur  to  these 
more  intricate  contingencies.  Lastly,  the  females  may  acquire,  and 
apparently  have  often  acquired  by  transference,  characters  from 
the  male  sex. 

As  variations  occurring  late  in  life,  and  transmitted  to  one 
sex  alone,  have  incessantly  been  taken  advantage  of  and  accumu- 
lated through  sexual  selection  in  relation  to  the  reproduction  of 
the  species;  therefore  it  appears,  at  first  sight,  an  unaccountable 
fact  that  similar  variations  have  not  frequently  been  accumu- 
lated through  natural  selection,  in  relation  to  the  ordinary 
habits  of  life.  If  this  had  occurred,  the  two  sexes  would  often 
have  been  differently  modified,  for  the  sake,  for  instance,  of 
capturing  prey  or  of  escaping  from  danger.  Differences  of  this 
kind  between  the  two  sexes]  do  occasionally  occur,  especially  in 
the  lower  classes.  But  this  implies  that  the  two  sexes  follow 
different  habits  in  their  struggles  for  existence,  which  is  a  rare 
circumstance  with  the  higher  animals.  The  case,  however,  is 
widely  different  with  the  reproductive  functions,  in  which  respect 
the  sexes  necessarily  differ.  For  variations  in  structure  which 
are  related  to  these  functions,  have  often  proved  of  value  to  ono 
sex,  and  from  having  arisen  at  a  late  period  of  hfe,  have  been 
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tranBmittod  to  one  sex  alone ;  and  snchTariations,  thns  preserved 
and  transmitted,  have  given  rise  to  secondary  sexual  characters. 
In  the  following  chapters,  I  shall  treat  of  the  secondary 
sexual  characters  in  animals  of  all  classes,  and  shall  endeaTOur  in 
each  case  to  apply  the  principles  explained  in  the  present 
chapter.  The  lowest  classes  will  detain  us  for  a  very  short  time, 
but  the  higher  animals,  especially  birds,  must  be  treated  at 
considerable  length.  It  should  be  borne  in  mind  that  for 
reasons  already  assigned,  I  intend  to  give  only  a  few  illustrative 
instances  of  the  innumerable  structures  by  the  aid  of  which  the 
male  finds  the  female,  or,  when  found,  holds  her.  On  the  other 
hand,  all  structures  and  instincts  by  the  aid  of  which  the  male 
conquers  other  males,  and  by  which  he  allures  or  excites  the 
female,  will  be  fully  discussed,  as  these  are  in  many  ways  the 
most  interesting. 

Supj'lement  on  the  proportional  numbers  qfthe  two  sexes  in  animals 

"belonging  to  various  classes. 

As  no  one,  as  far  as  I  can  discover,  has  paid  attention  to  the 
relative  numbers  of  the  two  sexes  throughout  the  animal 
kingdom,  I  will  here  give  such  materials  as  I  have  been  able  to 
collect,  olthough  they  are  extremely  imperfect  They  consist  in 
only  a  few  instances  of  actual  enumeration,  and  the  numbers  are 
not  very  large.  As  the  proportions  are  known  with  certoiniy  only 
in  mankind,  I  will  first  give  them  as  a  standard  of  comparison. 

Man. — In  England  diiring  ten  years  (from  1867  to  1866)  the 
average  number  of  children  bom  alive  yearly  was  707,12K),  in 
the  proportion  of  104-5  males  to  100  females.  But  in  1867  the 
male  births  throughout  England  were  as  105*2,  and  in  1865  as 
104*0  to  100.  Looking  to  separate  districts,  in  Buckingham- 
shire (where  about  6000  children  are  smnually  bom)  the  mean 
proportion  of  male  to  female  births,  during  the  whole  period  of 
the  above  ten  years,  was  as  102*8  to  100;  whilst  in  N.  Wales 
(where  the  average  annual  births  are  12,878)  it  was  as  high 
as  106-2  to  100.  Taking  a  still  smaller  district,  viz.,  Rut- 
landshire (where  the  annual  births  average  only  739),  in  1864 
the  male  births  were  as  114*6,  and  in  1862  as  only  97*0  to 
100 ;  but  even  in  this  small  district  the  average  of  the  7385 
births  during  the  whole  ten  years,  was  as  104*5  to  100 ;  that  is  in 
the  same  ratio  as  throughout  England.***  The  proportions  are 
sometimes  slightly  disturbed  by  unknown  causes;   thus  Prof. 

*■  *  Twenty-ninth  Annual  Report     In  this  report  (p.  xii.)  a  special  de- 
of  the  Registrar-Genera]  for  1866/     cennial  table  is  given. 
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Faye  states  "  that  in  some  districts  of  Norway  there  has  been 
"  during  a  decennial  period  a  steady  deficiency  of  boys,  whilst 
"  in  others  the  opposite  condition  has  existed/'  In  France 
during  forty-fonr  years  the  male  to  the  female  births  have  been 
as  106'2  to  100;  but  during  this  period  it  has  occurred  five 
times  in  one  department,  and  six  times  in  another,  that  tho 
female  births  have  exceeded  the  males.  Li  Eussia  the  average 
proportion  is  as  high  as  108*9,  and  in  Philadelphia  in  the  United 
States  as  110*6  to  100.**  The  average  for  Euroj^e,  deduced  by 
Bickes  from  about  seventy  million  births,  is  106  males  to  100 
females.  On  the  other  hand,  with  white  children  bom  at  the 
Cape  of  Good  Hope,  the  proportion  of  males  is  so  ]pw  as  to  fluctuate 
during  successive  years  between  90  and  99  males  for  every  100 
females.  It  is  a  singular  fact  that  with  Jews  the  proportion  of 
male  births  is  decidedly  larger  than  with  Christians :  tlius  in 
Prussia  the  proportion  is  as  113,  in  Breslau  as  114,  and  in 
Livonia  as  120  to  100;  the  Christian  births  in  these  countries 
being  the  same  as  usual,  for  instance,  in  Livonia  as  104  to  100/'° 
Prof.  Faye  remarks  that  "  a  still  greater  preponderance  of 
"  males  would  be  met  with,  if  death  struck  both  sexes  in  equal 
proportion  in  the  womb  and  during  birth.  But  the  fact  is,  that 
for  every  100  still-bom  females,  we  have  in  several  countries 
firom  134*6  to  144*9  still-bom  males.  During  the  first  four  or 
"  five  years  of  life,  also,  more  male  children  die  than  females ; 
for  example  in  England,  during  the  first  year,  126  boys  die  for 
every  100  girls — ^a  proportion  which  in  France  is  still  more 
"  unfavourable.""*  Dr.  Btockton-Hough  accounts  for  these  facts 
in  part  by  the  more  frequent  defective  development  of  males 
than  of  females.    We  have  before  seen  that  the  male  sex  is  more 
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^  For  Norway  and  Russia,  see 
abstract  of  Prof.  Faye's  researches, 
in  *  British  and  Foreign  Medico- 
Chirurg.  Review,*  April,  1867,  pp. 
;}43,  345.  For  France,  the  *An- 
niiaire  pour  TAn  1867,'  p.  213. 
For  Philadelphia,  Dr.  Stockton- 
Hough,  *  Social  Science  Assoc.*  1874. 
For  the  Cape  of  Good  Hope,  Quetelet 
as  quoted  by  Dr.  H.  H.  Zouteveen, 
in  the  Dutch  Translation  of  this 
work  (vol.  i.  p.  417),  where  much 
information  is  given  on  the  propor- 
tion of  the  sexes. 

*•  In  regard  to  the  Jews,  see  M, 
Thury,  *Lji  Loi  de  Production  des 
Sexes,*  1863,  p.  25. 

*>  *  British  and  Foreign  Medico- 
Chirnrg.   Review,'  April,   1867,  p. 


343.  Dr.  Stark  also  remarks 
('Tenth  Annual  Report  of  Births, 
Deaths,  &c.,  in  Scotland,'  1867,  p. 
xxviii.)  that  **  These  examples  may 
*'  suffice  to  shew  that,  at  almost 
"  every  stage  of  life,  the  males  in 
"  Scotland  have  a  greater  liability 
*'  to  death  and  a  higher  d^ath-rate 
'^  than  the  females.  The  fact,  how- 
"  ever,  of  this  peculiarity  being 
'*  most  strongly  developed  at  that 
"  infantile  period  of  life  when  the 
"  dress,  food,  and  general  treatment 
"  of  both  sexes  are  alike,  seems  to 
*'  prove  that  the  higher  male  death - 
'^  rate  is  an  impressed,  natural,  and 
*'  constitutional  peculiarity  due  to 
"  sex  alone." 
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rariable  in  structure  than  the  female;  and  Tariations  in  im- 
portant organs  would  generally  be  injurious.  But  the  size  of 
the  body,  and  especially  of  the  head,  being  greater  in  male  than 
female  infants  is  another  cause;  for  the  males  are  thus  more 
liable  to  be  injured  during  parturition.  Consequently  the  still- 
bom  males  are  more  numerous ;  and,  as  a  highly  competent  judge. 
Dr.  Crichton  Browne,'^'  believes,  male  infants  often  suffer  in  health 
for  some  years  after  birth.  Owing  to  this  excess  in  the  death- 
rate  of  male  children,  both  at  birth  and  for  some  time  sub- 
sequently, and  owing  to  the  exposure  of  grown  men  to  yarious 
dangers,  and  to  their  tendency  to  emigrate,  the  females  in  all 
old-settled  countries,  where  statistical  records  have  been  kept,'^ 
are  found  to  pre^nderate  considerably  over  the  males. 

It  seems  at  first  sight  a  mysterious  fact  that  in  different 
nations,  under  different  conditions  and  climates,  in  Naples, 
Prussia,  Westphalia,  Holland,  France,  England  and  the  United 
States,  the  excess  of  male  over  female  births  is  less  when  they 
are  illegitimate  than  when  legitimate.'^  This  has  been  explained  by 
different  writers  in  many  different  ways,  as  from  the  mothers 
being  generally  young,  fh)m  the  large  proportion  of  first  preg- 
nancies, &c.  But  we  have  seen  that  male  infants,  from  the  large 
size  of  their  heads,  suffer  more  than  female  infants  during 
parturition ;  and  as  the  mothers  of  illegitimate  children  must  be 
more  liable  than  other  women  to  undergo  bad  labours,  from 
various  causes,  such  as  attempts  at  concealment  by  tight  lacing, 
hard  work,  distress  of  mind,  &c.,  their  male  infants  would 
proportionably  suffer.  And  this  probably  is  the  most  efficient 
of  all  the  causes  of  the  proportion  of  males  to  females  bom 
alive  being  less  amongst  illegitimate  children  than  amongst  the 
legitimate.  With  most  animals  the  greater  size  of  the  adult 
male  than  of  the  female,  is  due  to  the  stronger  males  having 
conquered  the  weaker  in  their  struggles  for  the  possession  of 
the  females,  and  no  doubt  it  is  owing  to  this  fJEMst  that  the  two 
sexes  of  at  least  some  animals  differ  in  size  at  birth.     Thus 


**  *  West  Riding  Lunatic  Asylum 
Reports,*  vol.  1.  1871,  p.  8.  Sir  J. 
Simpson  has  proved  that  the  head 
of  the  male  infant  exceeds  that  of 
the  female  by  S-Sths  of  an  inch  in 
circumference,  and  by  l-8th  in 
transverse  diameter.  Quetelet  has 
shewn  that  woman  is  born  smaller 
than  man;  see  Dr.  Duncan,  *  Fe- 
cundity, Fertility,  Sterility,'  1871, 
p.  382. 

*•  With  the  savage  Guaranys  of 


Paraguay,  according  to  the  accui-ate 
Azara  (*  Voyages  dans  I'Ame'rique 
me'rid.'  torn.  ii.  1809,  p.  60,  179), 
the  women  are  to  the  men  in  the 
proportion  of  14  to  13. 

^^  Babbage,  *  Edinburgh  Journal 
of  Science,'  1829,  vol.  i.  p.  88 ;  also 
p.  90,  on  still-born  children.  On 
illegitimate  children  in  England, 
see  *  Report  of  Registrar-General 
for  1866,'  p.  XV, 
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we  have  the  curious  fact  that  we  may  attribute  the  more 
frequent  deaths  of  male  than  female  infants,  especially  amongst 
the  illegitimate,  at  least  in  x)art  to  sexual  selection. 

It  has  often  been  supposed  that  the  relatiye  age  of  the  two 
parents  determines  the  sex  of  the  offepring ;  and  Prof.  Leuckart^'^ 
has  advanced  wliat  he  considers  sufficient  eyidence,  with  respect 
to  man  and  certain  domesticated  animals,  that  this  is  one  impor- 
tant though  not  the  sole  factor  in  the  result  So  again  the  period 
of  impregnation  relatively  to  the  state  of  the  female  has  been 
thought  by  some  to  be  the  efficient  cause ;  but  recent  observa- 
tions discountenance  this  belief.  According  to  Dr.  Stockton- 
Hough,*^  the  season  of  the  year,  the  poverty  or  wealth  of  the 
X)arents,  residence  in  the  country  or  in  cities,  the  crossing  of 
foreign  immigrants,  &c.,  all  influence  the  proportion  of  the 
sexes.  With  mankind,  polygamy  has  also  been  supposed  to  lead 
to  the  birth  of  a  greater  proportion  of  female  infants ;  but  Dr.  J. 
Campbell  ^  carefully  attended  to  this  subject  in  the  harems  of 
Siam,and  concludes  that  the  proportion  of  male  to  female  births 
is  the  same  as  from  monogamous  unions.  Hardly  any  animal 
has  been  rendered  so  highly  polygamous  as  the  English  race- 
horse, and  we  shall  immediately  see  that  his  male  and  female 
offspring  are  almost  exactly  equal  in  number.  I  will  now  give 
the  foots  which  I  have  collected  with  respect  to  the  proportional 
numbers  of  the  sexes  of  various  animals ;  and  will  then  briefly 
discuss  how  far  selection  has  come  into  play  in  determining  the 
result. 

Hones, — Mr.  Tegetmeier  has  been  so  kind  as  to  tabulate  for  me  from 
the  *  Bacing  Calendar '  the  births  of  race-horses  during  a  period  of 
twenty-one  years,  viz.,  from  1846  to  1867 ;  1849  being  omitted,  as  no 
returns  were  that  year  published.  The  total  births  were  25,560,'^  con- 
sisting of  12,763  males  and  12,797  females,  or  in  the  proportion  of  99*7 
males  to  100  females.  As  these  numbers  are  tolerably  large,  and  as 
they  are  drawn  from  all  parts  of  England,  duiing  several  years,  we  may 
with  much  confidence  conclude  that  with  the  domestic  horse,  or  at 
least  with  the  race-horse,  the  two  sexes  are  produced  in  almost  equal 
numbers.    The  fluctuations  in  the  proportions  during  successiye  years 


**  Leuckart  (ia  Wagner  *  Haiid- 
wtirtcrbuch  der  Phys.'  B.  iv.  1853, 
s.  774. 

*•  Social  Science  Assoc  of  Phila- 
delphia, 1874. 

*^  *  Anthropological  Review,' 
April,  1870,  p.  cviii. 

*•  Daring  eleven  years  a  record 
was  kept  of  the  number  of  mares 
which  proved  barren  or  prematurely 
slipped  their  foals ;  and  it  deserves 


notice,  as  shewing  how  infertile 
these  highly-nurtured  and  rather 
closely-interbred  animals  have  be- 
come, that  not  far  from  one-third  of 
the  mares  failed  to  produce  living 
foals.  Thus  during  1866,  809  male 
colts  and  816  female  colts  were  bom, 
and  743  mares  failed  to  produce 
offspring.  During  1867,  836  males 
and  902  females  were  bom,  and  794 
mares  failed. 
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are  closely  like  thoee  which  occur  \nth  mankind,  when  a  small  and 
thinly-popnlaied  area  is  considered;  thus  in  1856  Uie  male  horses  were 
as  107*1,  and  in  1867  as  only  92*6  to  100  females.  In  the  tabulated 
returns  the  proportions  yary  in  cycles,  for  the  males  exceeded  the 
females  during  six  successive  years;  and  the  females  exceeded  tlie 
males  during  two  periods  each  of  four  years :  this,  however,  may  be 
accidental ;  at  least  I  can  detect  nothing  of  the  kind  with  man  in  the 
decennial  table  in  the  Registrar's  Report  for  1866. 

Do^f. — ^During  a  period  of  twelve  years,  from  1857  to  1868,  the  births 
of  a  large  number  of  greyhounds,  throughout  England,  were  sent  to 
he  '  Field'  newspaper ;  and  I  am  again  indebted  to  Mr.  Tegetmeier  for 
carefully  tabulating  the  results.  The  recorded  births  were  6878. 
consisting  of  3605  males  and  3278  females,  that  is,  in  the  proportion  of 
110*1  males  to  100  females.  The  greatest  fluctuations  occurred  in 
1864,  when  the  proportion  was  as  95*3  males,  and  in  1867,  as  116*3 
males  to  100  females.  The  above  average  proportion  of  110*1  to  100  is 
probably  nearly  correct  in  the  case  of  the  greyhound,  but  whether  it 
would  hold  with  other  domesticated  breeds  is  in  some  degree  doubtful. 
Mr.  Cupples  has  enquired  from  several  great  breeders  of  dogs,  and  finds 
that  all  withoat  exception  believe  that  females  are  produced  in  excess ; 
but  he  suggests  that  this  belief  may  have  arisen  from  females  being 
less  valued,  and  from  the  consequent  disappointment  producing  a 
stronger  impression  on  the  mind. 

Sl^ep, — ^The  sexes  of  sheep  are  not  ascertained  by  agriculturists  until 
several  months  after  birth,  at  the  period  when  the  males  are  castrated ; 
so  that  the  following  returns  do  not  give  the  proportions  at  birth. 
Moreover,  I  find  that  several  great  breeders  in  Scotlaud,  who  annually 
raise  some  thousand  sheep,  are  firmly  convinced  that  a  laiger  prcmortion 
of  males  than  of  females  die  during  the  first  year  or  two.  Thered&re  the 
proportion  of  males  would  be  somewhat  larger  at  birth  than  at  the  age  of 
castration.  This  is  a  remarkable  coincidence  with  what,  as  we  have 
seen,  occurs  with  mankind,  and  both  cases  probably  depend  on  the 
same  cause.  I  have  receivea  returns  from  four  gentlemen  in  England 
who  have  bred  Lowland  sheep,  chiefly  Leicesters,  during  the  last  ton  to 
sixteen  years;  they  amount  altogether  to  8965  births,  consisting  of 
4407  males  and  4558  females;  that  is  in  the  proportion  of  96*7  males  to 
100  females.  With  respect  to  Cheviot  and  black-faced  sheep  fared  in 
Scotland,  I  have  received  returns  firom  six  breeders,  two  of  them  on  a 
large  scale,  chiefly  for  the  years  1867-1869,  but  some  of  the  returns 
extend  back  to  1862.  The  total  number  recorded  amounts  to  50,685, 
consisting  of  25,071  males  and  25,614  females,  or  in  the  proportion  of 
97.9  males  to  100  females.  If  we  take  the  English  and  Scotch  returns 
together,  the  total  number  amounts  to  59,650,  consisting  of  29,478 
males  and  30,172  females,  or  as  97*7  to  100.  So  that  wiUi  uieep  at  the 
age  of  castration  the  females  are  certainly  in  excess  of  the  males,  but 
probably  this  would  not  hold  good  at  birtn.** 

Of  (HMt  I  have  received  returns  from  nine  gentlemen  of  982  births, 
too  few  to  be  trusted ;  these  consisted  of  477  bull-cidves  and  505  cow- 


^*  I  am   much   indebted  to  Mr.  '  tion  to  the  premature  deaths  of  the 

Cupples  for  having  procured  for  me  males, — a    statement    subsequently 

the  above  returns  from  Scotland,  as  confirmed    by    Mr.  Aitchison    and 

well  as  some  of  the  following  r«-  others.     To  this  latter  gentleman, 

turns  on  cattle.     Mr.  R.  £lliot,  of  and  to  Mr.  Payan,  I  owe  my  thanks 

I^ighwood,  first  called  my  atten-  for  large  returns  as  to  sheep. 
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calves ;  i.e.,  in  the  proportion  of  94-4  males  to  100  females.  The  Rev. 
W.  D.  Fox  informs  me  that  in  1867  out  of  34  calves  bom  on  a  farm  in 
Derbyshire  only  one  was  a  bull.  Mr.  Harrison  Weir  has  enquired  from 
several  breeders  of  Tigt,  and  most  of  them  estimate  the  male  to  the 
female  births  as  about  7  to  6.  This  same  gentleman  has  bred  Rabbits 
for  many  years,  and  has  noticed  that  a  far  greater  number  of  bucks  are 
produced  than  does.    But  estimations  are  of  little  value. 

Of  mammal  ia  in  a  state  of  nature  I  have  been  able  to  learn  very 
little.  In  regard  to  the  common  rat,  I  have  received  conflicting 
statements.  Mr.  R.  Elliot,  of  Laighwood,  informs  me  that  a  rat-catcher 
assured  him  that  he  had  always  found  the  males  in  great  excess,  even 
with  the  young  in  the  nest.  In  consequence  of  this,  Mr.  Elliot 
himself  subsequently  examined  some  bundled  old  ones,  and  found  the 
statement  true.  Mr.  F.  Buckland  has  bred  a  large  number  of  white 
rats,  and  he  also  believes  that  the  males  greatly  exceed  the  females. 
In  regard  to  Moles,  it  is  said  that  **  the  males  are  much  more  numerous 
**  than  the  females  ;****  and  as  the  catching  of  these  animals  is  a  special 
oocupatioD,  the  statement  may  perhaps  be  trusted.  Sir  A.  Smith,  in 
describing  an  antelope  of  S.  Africa*^  (Kcilms  eUipsiprymnus),  remarks, 
that  in  the  herds  of  this  and  other  species,  the  males  are  few  in  number 
compared  with  the  females :  the  natives  believe  that  they  are  born  in 
this  proportion;  others  believe  that  the  younger  males  are  expelled 
from  the  herds,  and  Sir  A.  Smith  says,  that  though  he  has  himself 
never  seen  heras  consisting  of  young  males  alone,  others  affirm  that 
this  does  occur.  It  appears  probable  that  the  young  when  expelled 
fix>m  the  herd,  would  often  fall  a  prey  to  the  many  beasts  of  prey  of  the 
country. 

BIRDS. 

With  respect  to  the  Fowlj  I  have  received  only  one  account,  namely, 
that  out  of  1001  chickens  of  a  highly-bred  stock  of  Cochins,  reareil 
during  eight  years  by  Mr.  Stretch,  487  proved  males  and  514  females ; 
i.e.,  as  94'7  to  100.  In  regard  to  domestic  pigeons  there  is  good 
evidence  either  that  the  males  are  produced  in  excess,  or  that  they  live 
longer ;  for  these  birds  invariably  pair,  and  single  males,  as  Mr.  Teget- 
meier  informs  me,  can  always  be  purchased  cheaper  than  females. 
Usually  the  two  birds  reared  from  the  two  eggs  laid  in  the  same  nest 
are  a  male  and  a  female ;  but  Mr.  Harrison  Weir,  who  has  been  so  large 
a  breeder,  says  that  he  has  often  bred  two  cocks  from  the  same  nest, 
and  seldom  two  hens ;  moreover,  the  hen  is  generally  the  weaker  of  the 
two,  and  more  liable  to  perish. 

With  respect  to  birds  in  a  state  of  nature,  Mr.  Gould  and  others'^ 
are  convinced  that  the  males  ore  generally  the  more  numerous ;  and 
as  the  young  males  of  many  species  resemble  the  females,  the  latter 
would  natnndly  appear  to  be  the  more  numerous.  Largo  numbers  of 
pheasants  are  reared  by  Mr.  Baker  of  Leadenhall  from  eggs  laid  by  wild 
birds,  and  he  informs  Mr.  Jenner  Weir  that  four  or  five  males  to  one 
female  are  genendly  produced.    An  experienced  observer  remarks,*' 


••  Bell,  *  History  of  British  Quad-  iv.  s.  990)  comes  to  the  same  con- 

rupeds,'  p.  100.  elusion. 

•*  *  Illustrations  of  the  Zoology  •'  On  the  authority  of  L.  Lloyd, 

of  S.  Africa,'  1849,  pi.  29.  *Game  Birds  of  Sweden,'  1867,  pp. 

«  Brchm  (*  Illust.  Thierleben,'  B.  12,  132, 
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thftt  in  Scandinavia  the  broods  of  ihe  capercailzie  and  black-cock 
contain  more  males  than  females ;  and  Uiat  with  the  Dal>ripa  (a  kind 
of  ptarmigan)  more  males  than  females  attend  the  Xeki  or  places  of 
courtship;   but  this  latter  circumstance  is   accounted  for  oy  some 
observers  by  a  greater  number  of  hen  birds  being  killed  by  vermin. 
From  various  facts  given  by  White  of  Sclbome,**  it  seems  clear  that 
the  males  of  the  partridge  must  be  in  considerable  excess  in  the  south 
of  England ;  and  I  have  been  assured  tliat  this  is  the  case  in  Scotland. 
Mr.  Weir  on  enquiring  from  the  dealers,  who  receive  at  certain  seasons 
large  numbers  of  ruflb  (ilfocAcfes  pujTnox),  was  told  that  the  males  aro 
much  the  more  numerous.    This  same  naturalist  has  also  enquired  for 
mo  from  the  birdcatchers,  who  annually  catch  an  astonishing  number 
of  various  small  species  alive  for  the  Londoa  market,  and  ho  wus  un- 
liesitatingly  answered  by  an  old  and  trustworthy  man,  that  with  Ihe 
chaffinch  the  males  are  in  large  excess;  he  thought  as  high  as  2  males  to 
1  female,  or  at  least  as  high  as  5  to  3.*^    The  males  of  the  blackbird, 
he  likewise  maintained,  were  by  far  the  more  numerous,  whether 
caught  by  traps  or  by  netting  at  night.     These  biatements  may 
apparently  be  trusted,  because  this  same  man  said  that  the  sexes  are 
about  equal  with  the  lark,  the  twite  (^Unaria  montand),  and  goldfinch. 
On  the  other  hand,  he  is  certain  that  with  the  common  linnet,  the 
females  preponderate  greatly,  but  unequally  during  different  years ; 
during  some  years  he  has  found  the  females  to  the  males  as  four  to  one. 
It  should,  however,  be  borne  in  mind,  that  the  chief  season  for  catching 
birds  does  not  begfin  till  September,  so  that  with  some  species  partial 
migrations  may  have  begun,  and  the  flocks  at  this  period  often  consist 
of  hens  alone.    Mr.  Salvin  paid  particular  attention  to  the  sexes  of  the 
humming-birds  in  Central  America,  and  he  is  convinced  that  with 
most  of  the  species  the  males  aro  in  excess ;  thus  one  year  he  procured 
204  specimens  belonging  to  ten  species,  and  these  consisted  of  16G 
males  and  of  only  38  females.  With  two  other  species  the  females  wore 
in  excess :  but  the  proportions  apparently  vary  either  during  different 
seasons  or  in  different  localities;  for  on  one  occasion  the  males  of 
Campyhpterm  hemileucurus  were  to  the  females  as  5  to  2,  and  on 
another  occasion**  in  exactly  the  reversed  ratio.    As  bearing  on  this 
latter  point,  I  may  add,  that  Mr.  Powys  found  in  Corfu  and  Epirus 
the  sexes  of  the  chaffinch  keeping  apart,  and  '*  the  females  by  far  tlio 
**  most  numerous;"  whilst  in  Palestine  Mr.  Trii»tmm  found  *''the  male 
**  flocks  appearing  greatly  to  excee<l  the  female  in  number."*'    So 
again  with  the  Quiicalw  major,  Mr.  G.  Taylor**  says,  Ihat  in  Florida 
there  were  "  very  few  females  in  proportion  to  the  males,"  whilst  i»i 
Honduias  the  proportion  was  the  other  way,  the  species  there  having 
the  character  of  a  polygamist 


•4 


*Nat.  Hist,  of  Selborne,'  letter 
xxix.  edit,  of  1825,  vol.  i.  p.  139. 

•»  Mr.  Jenner  Weir  received 
similar  information,  on  making  en- 
quiries during  the  following  year. 
To  shew  the  number  of  living  chaf- 
finches  caught,  1  may  mention  that 
in  1869  there  was  a  match  between 
two  experts,  and  one  man  caught 
in  a  day  62,  and  another  40,  male 
chafliQches.     The   greatest  number 


ever  caught  by  one  man  in  a  single 
day  was  70. 

-  *  Ibis,*  vol.  ii.  p.  260,  as  quoted 
in  Gould's  *  Trochilida*,'  1861,  p. 
52.  For  the  foregoing  proportions, 
I  am  indebted  t«  Mr.  Salvin  for  a 
table  of  his  results. 

•'  *Ibis,'  1860,  p.  137;  and  1867, 
p.  869. 

••  «lbi8,'1862,  p.  137. 
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FISH. 

With  Fish  the  proportional  numbers  of  the  sexes  can  be  ascertained 
only  by  catching  them  in  the  adult  or  nearly  adult  state ;  and  tiierc 
are  many  difficulties  in  arriving  at  any  just  conclusion.^'  Infertile 
females  might  readily  be  mistaken  for  males,  as  Dr.  Giinther  has 
remarked  to  me  in  regard  to  trout.  With  some  species  the  males  arc 
believed  to  die  soon  after  fertilising  the  ova.  With  many  species  the 
males  are  of  much  smaller  size  than  the  females,  so  that  a  largo 
number  of  males  would  escape  from  the  same  net  by  which  the  females 
were  caught.  M.  Carbonnier/*  who  has  especially  attended  to  the 
natural  history  of  the  pike  {E90X  lucius)^  states  that  many  males,  owing 
to  their  small  size,  are  devoured  by  the  larger  females ;  and  he  believes 
that  the  males  of  almost  all  fish  are  exposed  from  this  same  cause  to 
greater  danger  than  the  females.  Nevertheless,  in  tlie  few  cases  in 
which  the  proportional  numbers  have  been  actually  observed,  the 
males  appear  to  be  largely  in  excess.  Thus  Hr.  B.  Buist,  the  superin- 
tendent of  the  Stormontfield  experiments,  says  that  in  1865,  out  of  70 
salmon  first  landed  for  the  purpose  of  obtaining  the  ova,  upwards  of  60 
were  males.  In  1867  he  again  ^  calls  attention  to  the  vast  disproportion 
**  of  the  males  to  the  females.  We  had  at  the  outset  at  least  ten  males 
**  to  one  female.'*  Afterwards  females  sufficient  for  obtaining  ova  were 
procured.  He  adds,  **  from  the  great  proportion  of  the  males,  they  are 
"constantly  fighting  and  tearing  each  other  on  the  spawning-beds."^^ 
This  disproportion^  no  doubt,  can  be  accounted  for  in  part,  but  whether 
wholly  is  aoubtful,  by  the  males  ascending  the  rivers  before  the 
females.  Mr.  F.  Buckland  remarks  in  regard  to  trout,  that  **  it  is  a 
"  curious  fact  that  the  males  preponderate  very  largely  in  number  over 
'*  the  females.  It  invariably  happens  that  when  the  first  rush  of  fish  is 
"  made  to  the  net,  tbere  will  be  at  least  seven  or  eight  males  to  one 
''female  found  captive.  I  cannot  quite  account  for  this;  either  the 
"  males  are  more  numerous  than  the  females,  or  the  latter  seek  safety 
'*  by  concealment  rather  than  flight.'*  He  then  adds,  that  by  carefully 
searohing  the  banks,  sufficient  females  for  obtaioing  ova  can  be  found.*' 
Mr.  H.  Cee  informs  me  that  out  of  212  trout,  taken  for  this  purpose  in 
Lord  Portsmouth's  park,  150  were  males  and  62  females. 

The  males  of  the  Cyprinidse  likewise  seem  to  be  in  excess;  but 
several  members  of  this  Family,  viz.,  the  carp,  tench,  bream  and 
minnow,  appear  regularly  to  follow  the  practice,  rare  in  the  animal 
kingdom,  of  polyandry ;  for  the  female  whilst  spawning  is  always 
attended  by  two  males,  one  on  each  side,  and  in  the  case  of  the  bream 
by  three  or  four  males.  This  fact  is  so  well  known,  that  it  is  always 
recommended  to  stock  a  pond  with  two  male  tenches  to  one  female,  or 
at  least  with  three  males  to  two  females.  With  the  minnow,  an 
excellent  observer  states,  that  on  the  spawning-beds  the  males  are  ten 
times  as  numerous  as  the  females ;  when  a  female  comes  amongst  the 


••  Leuckart  quotes  Bloch  (Wag-  18,  1869,  p.  369. 
ner,   *  Handworterbuch   der  Phys.'         ^^  *The    Stormontfield    Piscicul- 

B.  iv.  1853,  8,  775),  that  with  fish  tural    Experiments,'   1866,    p.   23. 

there  are  twice  as  many  males  as  The  '  Field '  newspaper,  June  29th, 

females.  1867. 

^»  Quoted  in  the  'Farmer,*  March         "  *  Land  and  Water,*  1868,  p.  41. 
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males,  **  she  is  immediately  pressed  closely  by  a  male  on  each  aide ; 
"  and  when  they  have  been  in  that  situation  for  a  time,  arc  superseded 
**  by  other  two  males/'  '^ 

INSECTS. 

In  this  great  Class,  the  Lepidoptera  almost  alone  afford  means  for 
judging  of  tlie  proportional  numbers  of  the  sexes ;  for  they  have  been 
collectal  with  special  care  by  many  good  observers,  and  have  been 
largely  bred  from  the  egg  or  caterpillar  state.  I  had  hoped  that  some 
breeders  of  silk-moths  might  havo  kept  an  exact  record,  but  after 
writing  to  France  and  Italy,  and  consulting  various  treatises,  I  cannot 
find  that  this  has  ever  been  done.  The  general  opinion  appears  to  be 
that  the  sexes  are  nearly  equal,  but  in  Italy,  as  I  hear  from  Professor 
Canestrini,  many  breeders  are  convinced  that  the  females  are  produced 
in  excess.  This  same  naturalist,  however,  informs  me,  that  in  the  two 
yearly  broods  of  the  Ailonthus  silk-moth  (Bom&ya;  q^^ta),  the  males 
greatly  preponderate  in  the  first,  whilst  in  the  second  the  two  sexes  are 
nearly  equal,  or  the  females  rather  in  excess. 

In  regard  to  Butterflies  in  a  state  of  nature,  several  observers  have 
been  much  struck  by  the  apparently  enormous  preponderance  of  the 
males.'^  Thus  Mr.  Bates,^^  in  speaking  of  several  species,  about  a 
hundred  in  number,  which  inhabit  the  Upper  Amazons,  says  that  the 
males  are  much  more  numerous  than  the  females,  even  in  the  propor- 
tion of  a  hundred  to  one.  In  North  America,  Edwards,  who  had  great 
experience,  estimates  in  the  genus  Papilio  the  males  to  the  females  as 
four  to  one ;  and  Mr.  Walsh,  who  informed  me  of  this  statement,  says 
that  with  P.  iumu%  this  is  certainly  the  case.  In  South  Africa,  Mr.  k. 
Trimen  found  the  males  in  excess  in  19  species  -^^  and  in  one  of  theso, 
which  swarms  in  open  places,  he  estimated  the  number  of  males  as 
fifty  to  one  female.  With  another  species,  in  which  the  males  are 
nimierous  in  certain  localities,  he  collected  only  five  females  during 
seven  years.  In  the  island  of  Bourbon,  M.  Maillard  states  that  the 
males  of  one  species  of  Papilio  are  twenty  times  as  numerous  as  the 
females.^'  Mr.  Trimen  informs  me  that  as  far  as  he  has  himself  seen, 
or  heard  from  others,  it  is  rare  for  the  females  of  any  butterfly  to 
exceed  the  males  in  number;  but  three  South  African  species  per- 
haps offer  an  exception.  Mr.  Wallace  '*  states  that  the  females  of 
Omithopiera  crceiuSj  in  the  Malay  archipelago,  are  more  common  and 
more  easily  caught  than  the  males ;  but  this  is  a  rare  butterfly.    I  may 


»»  Yarrell,  *  Hist.  British  Fishes,' 
vol.  i.  1826,  p.  307 ;  on  the  Cyprinus 
carpio,  p.  331 ;  on  the  Unca  vulgaris, 
p.  331 ;  on  the  Abramis  brama,  p. 
336.  See,  for  the  minnow  {Leu- 
cisctis  j^oxinus),  '  Loudon's  Mag.  of 
Nat.  Hist.'  vol.  v.  1832,  p.  682. 

'*  Lenckart  quotes  Meinecke 
(Wagner,  '  Handwdrterbuch  der 
Phys.'  B.  iv.  1853,  s.  775)  that 
the  males  of  Butterflies  are  three 


or  four  times  as  numerous  as  the 
females. 

'*  'The  Naturalist  on  the  Ama- 
zons,' vol.  ii.  1863,  p.  228,  347. 

'*  Four  of  these  cases  are  given 
by  Mr.  Trimen  in  his  *  Rhopalocera 
Africs  Australis.' 

"  Quoted  by  Trimen,  *  Transact. 
Ent.  Soc.'  vol.  v.  part  iv.  1866,  p.  330. 

'"  *  Transact.  Linn.  Soc.'  vol.  xxv. 
p.  37» 
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here  odd,  that  inHyperythra,  a  genus  of  moths,  Guen^  says,  that 
from  four  to  fLie  females  are  sent  in  collections  from  India  for  one 
male. 

When  this  subject  of  the  proportional  numbers  of  the  sexes  of  insects 
was  brought  before  the  Entomological  Society/*  it  was  generally 
admitted  that  the  males  of  most  Lepidoptera,  iu  the  adult  or  imago 
state,  are  caught  in  greater  numbers  than  the  females :  but  this  fact 
was  attributed  by  various  observers  to  the  more  retiring  habits  of  the 
females,  and  to  the  males  emerging  earlier  from  the  ooeoon.  This 
latter  circumstance  is  well  known  to  occur  with  most  Lepidoptera,  os 
well  as  with  other  insects.  80  that,  as  M.  Personnat  remarks,  the 
males  of  the  domesticated  Bombyx  Yamamai,  are  useless  at  the  begiu- 
ning  of  the  season,  and  the  females  at  the  end,  from  the  want  of 
mates.*®  I  cannot,  however,  persuade  myself  that  these  causes  suffice  to 
explain  the  great  excess  of  males,  in  the  above  cases  of  certain  butter* 
flies  which  are  extremely  common  in  their  native  countries.  Mr. 
Stainton,  who  has  paid  very  close  attention  during  many  years  to  the 
smaller  moths,  informs  me  that  when  he  collected  them  in  the  imago 
state,  he  thought  that  the  males  were  ten  times  as  numerous  as  the 
females,  but  that  since  he  has  reared  them  on  a  large  scale  from  the 
caterpillar  state,  he  is  convinced  that  the  females  are  the  more 
numerous.  Several  entomologists  concur  in  this  view.  Mr.  Double- 
day,  however,  and  some  others,  take  an  opposite  view,  and  are  con- 
vinced that  they  have  reared  from  the  eggs  and  caterpillars  a  larger 
proportion  of  males  than  of  females. 

Besides  the  more  active  habits  of  the  males,  their  earlier  emergence 
from  the  ooeoon,  and  in  some  cases  their  frequenting  more  open 
stations,  other  causes  may  be  assigned  for  an  apparent  or  real  difference 
in  the  proportional  numbers  of  the  sexes  of  Lepidoptera,  when  cap- 
tmed  in  the  imago  state,  and  when  reared  from  the  egg  or  caterpillar 
state.  I  hear  from  Professor  Canestrini,  that  it  is  believed  by  many 
breeders  in  Italy,  that  the  female  caterpillar  of  the  silk-moth  suffers 
more  from  the  recent  disease  than  the  male;  and  Dr.  Staudinger 
informs  me  that  in  rearing  Lepidoptera  more  females  die  in  Uie 
ooeoon  than  males.  With  numy  species  the  female  caterpillar  is  larger 
than  the  male,  and  a  collector  would  naturally  choose  the  finest 
specimens,  and  thus  unintentionally  collect  a  larger  number  of  females. 
Three  collectors  have  told  me  that  this  was  their  practice ;  but  Dr. 
Wallaee  is  sure  that  most  collectors  take  all  the  specimens  which  they 
can  find  of  the  rarer  kinds,  which  alone  are  worth  the  trouble  of 
rearing.  Birds  when  surrounded  by  caterpillars  would  probably 
devour  the  lareest ;  and  Professor  Canestrini  informs  me  that  in  Italy 
some  breeders  believe,  though  on  insufficient  evidence,  that  in  the  first 
broods  of  the  Ailanthus  silk-moth,  the  wasps  destroy  a  larger  number  of 
the  female  than  of  the  male  caterpillan.  Dr.  Wallace  further  remarks 
that  female  oaterpiUars,  from  being  larger  than  the  males,  require 
more  time  for  their  development,  and  consume  more  food  and  mois^ 
ture;  and  thus  they  would  be  exposed  during  a  longer  time  to 
danger  from  iohneumons,  birds,  fto.,  and  in  times  of  scarcity  would 
perish  in  greater  numbers.    Hence  it    appears  quite  possible  that 


^'  *  Proc  Eatomolog.  60c/  Feb,     *  Proc  Eat.  Soo.'  3rd  series,  yol.  v. 
17th,  1868.  1807,  p.  487, 

••  Quoted    by    Dr.    Wallace    in 
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in  a  Etate  of  nature,  fewer  female  Lepidoptera  may  reach  maturi^ 
than  males ;  and  for  our  special  object  we  are  concerned  with  their 
relative  numbers  at  maturity,  when  the  sexes  are  ready  to  propagate 
tiicir  kind. 

The  manner  in  which  the  males  of  certain  moths  congregate  in 
extraordinary  numbers  round  a  single  female,  apparently  indicates  a 
great  excess  of  males,  though  this  fact  may  perhans  be  accounted  for 
by  the  earlier  emergence  of  the  males  from  tneir  cocoons.  Mr. 
Btainton  informs  me  that  from  twelve  to  twenty  males,  may  often  be 
seen  congregated  round  a  female  Elachitta  ru/ocinerea.  It  is  well 
known  that  if  a  virgin  Laeiocampa  quercm  or  Safumia  earpini 
be  exposed  in  a  cage,  vast  numbers  of  males  collect  round  her,  and  if 
confined  in  a  room  will  even  come  down  the  chimney  to  her.  Mr. 
Doubleday  believes  Ihat  he  has  seen  from  fifty  to  a  hundred  males  of 
both  these  species  attracted  in  the  course  of  a  single  day  by  a  female 
in  confinement.  In  the  Isle  of  Wight  Mr.  Trimen  exposed  a  box 
in  which  a  female  of  the  Lasiocampa  hud  been  confined  on  the 
previous  day,  and  five  males  soon  endeavoured  to  gain  admittance. 
In  Australia,  M.  Verreanx,  having  placed  Ihe  female  of  a  small 
Bombvx  in  a  box  in  his  pocket,  was  followed  by  a  crowd  of  males,  so 
that  about  200  entered  the  house  with  him.*^ 

Mr.  Doubleday  has  called  my  attention  to  M.  8taudinger*8  *'  list 
of  Lepidoptera,  which  gives  the  prices  of  the  males  and  females  of 
300  speeies  or  well-marked  yarieties  of  butterflies  (Rhopalocera).  The 
iirices  for  both  sexes  of  the  very  common  speeies  axe  of  course  the  same ; 
out  in  114  of  the  rarer  species  they  differ;  the  males  being  in  all  cases, 
excepting  one,  the  cheaper.  On  an  ayerage  of  t  he  prices  of  the  118  species, 
the  price  of  the  male  to  that  of  the  female  is  as  100  to  149 ;  and  this 
apparently  indicates  that  inversely  the  males  exceed  the  females  in 
the  same  proportion.  About  2000  species  or  varieties  of  moths 
(Heteroceru)  are  catalogued,  those  with  wingless  females  being  here 
excluded  on  account  of  the  difference  in  babbits  between  the  two  sexes : 
of  these  2000  species,  141  differ  in  price  according  to  sex,  the  males 
of  180  being  cheaper,  and  those  of  only  11  being  dearer  than  Ihe 
females.  The  ayerage  price  of  the  males  of  the  130  species,  to  that  of 
the  females,  is  as  100  to  148.  With  respect  to  the  butterflies  in  this 
priced  list,  Mr.  Doubleday  thinks  (and  no  man  in  £ogland  has  had 
more  experience),  that  there  is  nothing  in  the  habits  of  the  species 
which  can  socount  for  the  difference  in  the  prices  of  the  two  sexes, 
and  that  it  can  be  accounted  for  only  by  an  excess  in  the  number  of 
the  males.  But  I  am  bound  to  add  that  Dr.  Staudinger  informs  me, 
that  he  is  himself  of  a  different  opinion.  He  thinks  that  the  less  active 
habits  of  the  females  and  the  earlier  emergence  of  the  males  will 
account  for  his  collootors  securing  a  larger  number  of  males  than 
of  females,  and  consequently  for  the  lower  prices  of  the  former.  With 
respect  to  specimens  reared  from  the  cat^illar-state,  Dr.  Staudinger 
believes,  as  previously  stated,  that  a  greater  number  of  females  than  of 
males  die  wnilst  confined  in  the  cocoons.  He  adds  that  with  certain 
species  one  sex  seems  to  preponderate  oyer  the  oUier  during  certHin 
years. 

Of  direct  observations  on  the  sexes  of  Lepidoptera,  reared  either 

*^   Blanchard,    '  M^morphoses,         *'        '  Leptdopteren  -  Doubletten 
Moeurs  des  Insectes,'  1868,  pp.  225-     Liste,'  Berlin,  No.  z.  1866. 
226. 
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from  eggs  or  caterpillars,  I  ha^e  reoeired  only  the  few  following 


Males.    I  Females. 


The  Rer.  J.  Hellina**  of  Exeter  reared,  during  1868, V 

imagos  of  73  species,  which  consisted  of.  - .  . /' 
Mr.  Albert  Jones  of  Eltham  reared,  daring  1868,^1 

images  of  9  species,  which  consisted  of  .  .  .  / 
Daring  1869  he  reared  imagos  from  4  species,  con*)  I 

sisting  of / 

Mr.   Buckler    of   Emsworth,   Hants,   during    1869,^ 

reared  imagos  from  74  species,  consisting  of.  .  / 
Dr.  Wallace  of  Colchester  reared  from  one  brood  of  ^ 

Bombyz  cynthia / 

Dr.  Wallace  raised,  from  cocoons  of  Bombyx  Pcrnyi^ 

sent  from  China,  during  1869 / 

Dr.  Wallace  raised,  during  1868  and  1869,  from  two! 

lots'  of  cocoons  of  Bombyx  yama-mai  .      .  / 


153 
159 
114 
180 

52 
224 

52 


137 
126 
112 
169 

48 
123 

46 


Total 


934     !       761 


So  that  in  these  eight  lots  of  cocooxu  and  eggs,  males  were  produced 
in  excess.  Taken  together  the  proportion  of  males  is  as  122*7 
to  100  females.  Bat  the  nnmbers  are  hardly  large  enough  to  be 
trustworthy. 

On  the  whole,  from  these  various  sources  of  eyidenoe,  all  pointing 
in  the  same  direction,  I  infer  that  with  most  species  of  Lepidoptora, 
the  mature  males  generally  exceed  the  females  in  number,  whatever 
the  proportions  may  be  at  their  first  emergence  from  the  egg. 

With  reference  to  the  other  Orders  of  insects,  I  have  been  able 
to  collect  very  little  reliable  information.  With  the  stag-beetle 
(XueantM  eertnu)  'Hbe  males  appear  to  be  much  more  numerous 
**  than  the  females  ;*'  but  when,  as  Cornelius  remarked  during  1867, 
an  unusual  number  of  these  beetles  appeared  in  one  part  of  Germany, 
the  females  appeared  to  exceed  the  mades  as  six  to  one.  With  one  of 
the  Elateridie,  the  males  are  said  to  be  much  more  numerous  than  the 
females,  and  **  two  or  three  are  often  found  united  with  one  female  ;** 
*^  so  that  here  polyandry  seems  to  prevail."  With  Siagonium  (Staphy- 
linidfld),  in  which  the  males  are  furnished  with  horns,  *^  the  females  are 
**  far  more  numerous  than  the  opposite  sex."  Mr.  Janson  stated  at  the 
Entomological  Society  that  the  females  of  the  bark- feeding  Tomicu$ 
viUomu  are  so  common  as  to  be  a  plague,  whilst  the  males  are  so  rare 
as  to  be  hardly  known. 


**  This  naturalist  has  been  so 
kind  as  to  send  me  some  results 
from  former  years,  in  which  the 
females  seemed  to  preponderate; 
but  so  mapy  of  the  figures  were 
estimates,  that  I  found  it  impossible 
to  tabulate  them. 


•*  GUnther's  «  Record  of  Zoo- 
logical Literature,'  1867,  p.  260. 
On  the  excess  of  female  Lucanus, 
ibid.  p.  250.  On  the  nuiles  of  Luca- 
nus in  England,  Westwood,  *  Modern 
Class,  of  Insects,'  vol.  i.  p.  187.  On 
the  Siagonium,  ibid,  p.  172. 
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It  Is  hardly  worth  while  saying  anything  about  the  proportion  of 
the  sexes  in  certain  species  and  even  groups  of  insectti,  for  the  males 
are  unknown  or  very  rare,  and  the  females  are  parthenogenetic,  that 
is,  fertile  without  sexual  union;  examples  .of  this  are  afforded  by 
several  of  the  CynipidA.**  In  all  the  gall-making  CynipidaB  known 
to  Mr.  Walsh,  the  females  are  four  or  five  times  as  numerous  as  the 
males ;  and  so  it  is,  as  he  informs  me,  with  the  gall-making  Cecidomyiias 
(Diptera).  With  some  common  species  of  Saw-flies  (Tenthredinn) 
Mr.  F.  Smith  has  reared  hundreds  of  specimens  from  larv®  of  all 
sizes,  but  has  never  reared  a  single  male :  on  the  other  hand,  Curtis 
sayB,^'  that  with  certain  species  (Athalia),  bred  by  him,  the  males  were 
to  tlio  females  as  six  to  one ;  wMlst  exactly  the  reverse  occxirred  witli 
the  mature  insects  of  the  same  species  caught  in  the  fields.  In  the 
family  of  Bees,  Hermann  MiiUer,''  collected  a  large  number  of 
specimens  of  many  species,  and  reared  others  from  the  ooooons,  and 
counted  the  sexes.  He  found  that  the  males  of  some  species  greatly 
exceeded  the  females  in  number;  in  others  the  reverse  occurred;  and 
in  others  the  two  sexes  were  nearly  equal.  But  as  in  most  cases  the 
males  emerge  from  the  cocoons  before  the  females,  they  artf  at  the 
commencement  of  the  breeding  season  practically  in  excess.  MuUer 
also  observed  that  the  relative  number  of  the  two  sexes  in  some 
species  differed  much  in  different  localities.  But  as  H.  Miiller  has 
himself  remarked  to  me,  these  remarks  must  be  received  with 
some  caution,  as  one  sex  might  more  easily  escape  observation  than 
the  other.  Thus  his  brother  Frttz  Miiller  has  noticed  in  Brazil  that 
the  two  sexes  of  the  same  species  of  bee  sometimes  firequent  different 
kinds  of  flowers.  With  respeet  to  the  Orthoptera,  1  know  hardly 
anything  about  the  relative  number  of  the  sexes :  Korte,**  however, 
says  that  out  of  500  locusts  which  he  examined,  the  males  were  to 
tlie  fcmcdes  as  five  to  six.  With  the  Neuroptera,  Mr.  Walsh  states 
that  in  many,  but  by  no  means  in  all  the  species  of  the  Odonatous 
group,  there  is  a  great  overplus  of  males  :  in  the  genus  Het«rina,  also, 
the  males  are  generally  at  least  four  times  as  numerous  as  the  females. 
In  certain  species  in  the  genus  €k>mphus  the  males  are  equally  in 
excess,  whilst  in  two  other  species,  the  females  are  twice  or  thrice 
as  numerous  as  the  males.  In  some  European  species  of  Psocus 
thousands  of  females  may  be  collected  without  a  single  male,  whilst 
with  other  species  of  the  same  genus  both  sexes  are  common.**  In 
England,  Mr.  MaoLachlan  has  captured  hundreds  of  the  female 
Apatania  muliehrUy  but  has  never  seen  the  male;  and  of  Boreu* 
hyemalis  only  four  or  five  males  have  been  seen  here.**  With  most 
of  these  species  (excepting  the  Tenthredinie)  there  is  at  present  nc» 
evidence  that  the  females  are  subject  to  parthenogenesis ;  and  tlius  we 
see  how  ignorant  we  are  of  the  causes  of  the  apparent  discrepancy  in 
the  proportion  of  the  two  sexes. 

In  the  other  Glasses  of  the  Articulata  I  have  been  able  to  collect  still 


■*  Walsh,  in  <The  American  En-  derhenschrecke,'  1828,  p.  20. 

tomologist,'  vol.   i.   1869,   p.   103.  "*  *  Observations  on  N.  American 

F.  Smith,    *  Record    of   2U>ological  Neuroptera,'  by  H.  Hagen  and  B.  D. 

Literature/  1867,  p.  328.  Walsh,    <  Proc    £nt.    Soc.    Phila- 

**  <  Farm  Insects,'  pp.  45-46.  delphia,'  Oct.  1863,  pp.  168»  223, 

*'  *  Anwenduiig  der  Darwinachen  239. 

iehre  Verh.  d.  n.  V.  Jahrtf.  zxiv.'  **  <Proc.  Ent.  Soe.  Lo&don,'  Feb. 

**  'Die  Strith,  Sug   oder  Wan*  17,  1868. 


Chap.  VIII.  Proportion  of  the  Sexes,  255 

leas  infonnatioD.  With  Spiders,  Mr.  Blackwall,  who  has  Gainfully 
attended  to  this  class  during  many  years,  writes  to  me  that  the  males 
from  their  more  erratic  habits  are  more  commouly  seen,  and  therefore 
appear  more  numerous.  This  is  actually  the  case  with  a  few  species ; 
bat  he  mentions  seTorel  species  in  six  genera,  in  which  Uie  &ma1es 
appear  to  be  mnch  more  numerous  than  the  males."  ^  The  small  size  of 
the  males  in  comparison  with  the  females  (a  peculiarity  which  is  some- 
times carried  to  an  extreme  degree),  and  their  widely  different  appear- 
ance, may  account  in  some  instances  for  their  rarity  in  collections.*^ 

Some  of  the  lower  Crustaceans  are  able  to  propagate  their  kind 
aaexually,  and  this  will  account  for  the  extreme  rarity  of  the  males ; 
thus  Yon  Siebold  *'  carefully  examined  no  less  than  13,000  specimens  of 
Apus  from  twenty-one  localities,  and  amongst  those  he  found  only 
319  males.  With  some  other  forms  (as  Tanais  and  Cypris),  as  Fritz 
MiiUer  informs  me,  there  is  reason  to  believe  that  the  males  are  much 
shorter-lived  than  the  females ;  and  this  would  explain  their  scarcity, 
supposing  the  two  sexes  to  be  at  first  equal  in  number.  On  the  other 
hand,  M^ler  has  invariably  taken  far  more  males  than  females  of  the 
Dias^lidn  and  of  Cypridina  on  the  shores  of  Brazil;  thus  with  a 
species  in  the  latter  genus,  63  specimens  caught  the  same  day  included 
57  males;  but  he  suggests  that  this  preponderance  may  be  due  to 
some  unknown  difference  in  the  habits  of  the  two  sexes.  With  one 
of  the  higher  Brazilian  crabs,  namely  a  Gelasimus,  Fritz  Mitller 
foond  the  males  to  be  more  numerous  than  the  females.  According 
to  the  large  experience  of  Mr.  C.  Spence  Bate,  the  reverse  seems  to 
be  the  case  witli  six  common  Britisn  crabs,;  the  names  of  which  he 
has  g^ven  me. 

The  proportian  0/  the  sexes  in  relatioti  to  ncUunil  selection. 

There  is  reajson  to  suspect  that  in  some  cases  man  has  by 
selection  indirectly  influenced  his  own  sex-producing  powers. 
Certain  women  tend  to  produce  during  their  whole  lives  more 
children  of  one  sex  than  of  the  other :  and  the  same  holds  good 
of  many  animals,  for  instance,  cows  and  horses ;  thus  Mr.  Wright 
of  Teldersley  House  informs  me  that  one  of  his  Arab  mares, 
though  put  seven  times  to  different  horses,  produced  seven 
fillies.  Though  I  have  very  little  evidence  on  this  head,  analogy 
would  lead  to  the  belief,  that  the  tendency  to  produce  either 
sex  would  be  inherited  like  almost  every  other  peculiarity,  for 
instance,  that  of  producing;  twins ;  and  concerning  the  above 
tendency  a  good  authority,  Mr.  J.  Downing,  has  communicated 
to  me  &cts  which  seem  to  prove  that  this  does  occur  in  certain 
fiunilies  of  short-horn  cattle.  Col.  Marshall  **  has  recently  found 
on  careful  examination  that  the  Todas,  a  hill-tribe  of  India, 

"  Another  great  authority  with  O.    P.    Cambridge,    as    quoted    in 

respect  to  this  dasB,  Prof. Thorell  of  'Quarterly    Journal    of    Science,' 

UpMda    COn    EuropMtn    Spiders,'  1868,  p.  429. 

1869-70,  part  1.  p.  205)  speaks  as  if  ** '  Beitrage  sur  Parthenogenesis/ 

female  spiders  were  generally  com-  p.  174. 

moiier  than  the  mails.  **  'Th«  Todas,'  1879^  ))p.  loo, 

"  See,    on    this    subject,    Mr.  ill,  194,  196. 
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consist  of  112  males  and  84  females  of  all  ages — that  is  in  a  ratio 
of  133*3  males  to  100  females.  The  Todas^  who  are  polyandrous 
in  their  marriages,  during  former  times  invariably  practised 
female  infanticide ;  but  this  practice  has  now  been  discontinued 
for  a  considerable  period.  Of  the  children  bom  within  late  years, 
the  males  are  more  numerous  than  the  females^in  the  proportion 
of  124  to  100.  Colonel  IVIarshall  accounts  for  this  fact  in  tho 
following  ingenious  manner.  "  Lot  us  for  the  purpose  of  illustra- 
"tion  take  tliree  families  as  I'eprcsenting  an  average  of  tho 
"  entire  tribe ;  say  that  one  mother  gives  birth  to  six  daughters 
"  and  no  sons ;  a  second  mother  has  six  sons  only,  whilst  the 
"  third  mother  has  three  sons  and  throe  daughters.  The  first 
"  mother,  following  the  tribal  custom,  destroys  four  daughters 
''  and  preserves  two.  The  second  retains  her  six  sons.  The  third 
"  kills  two  daughters  and  keeps  one,  as  also  her  three  sons.  We 
"  have  then  from  the  three  families,  ninic  sons  and  three  daughters, 
"with  which  to  continue  the  breed.  But  whilst  the  males 
''  belong  to  families  in  which  the  tendency  to  produce  sons  is 
"  great,  the  females  are  of  those  of  a  converse  inclination.  Thus 
<'  the  bias  strengthens  with  each  generation,  until,  as  we  find, 
"  families  grow  to  have  habitually  more  sons  than  daughters." 

That  this  result  would  follow  from  the  above  form  of  infeuiticide 
seems  almost  certain ;  that  is  if  we  assume  that  a  sex-producing 
tendency  is  inherited.  But  as  the  above  numbers  are  so  ex- 
tremely scanty,  I  have  searched  for  additional  evidence,  but 
cannot  decide  whether  what  I  have  found  is  trustworthy ; 
nevertheless  the  facts  are,  perhaps,  worth  giving.  The  Maories  of 
New  Zealand  have  long  practised  in&nticide ;  and  Mr.  Fenton** 
states  that  he  "  has  met  with  instances  of  women  who  have  de- 
'*  stroyed  four,  six,  and  even  seven  children,  mostly  females. 
"  However,  the  universal  testimony  of  those  best  qualified  to 
"  judge,  is  conclusive  that  this  custom  has  for  many  years  been 
''  almost  extinct.  Probably  the  year  1885  may  be  named  as  the 
*'  period  of  its  ceasing  to  exist."  Now  amongst  the  New  Zea- 
landers,  as  with  the  Todas,  male  births  are  considerably  in  excess. 
Mr.  Fenton  remarks  (p.  30),  "  One  fact  is  certain,  although  the 
''  exact  period  of  the  commencement  of  this  singular  condition  of 
the  disproportion  of  the  sexes  cannot  be  demonstratively  fixed, 
it  is  quite  clear  that  this  course  of  decrease  was  in  full  opera- 
"  tion  during  the  years  1830  to  1844,  when  the  non-adult 
''  population  of  1844  was  being  produced,  and  has  continued 
*'  with  great  energy  up  to  the  present  time."  The  following 
statements  are  tadken  from  Mr.  Fenton  (p.  26),  but  as  the  numbers 

»*  'AborigioRl  Inhabitants  of  Kew Zealand;  Government  Report,'  1859, 
p.  86. 
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are  not  large,  and  as  the  census  was  not  accurate,  uniform 
results  cannot  be  expected.  It  should  be  borne  in  mind  in  this 
and  the  following  cases,  that  the  normal  state  of  every  x>opuIation 
is  an  excess  of  women,  at  least  in  all  civilised  countries,  chiefly 
owing  to  the  greater  mortality  of  the  male  sex  during  youth,  and 
partly  to  accidents  of  all  kinds  later  in  life.  In  1858,  the 
native  population  of  New  Zealand  was  estimated  as  consisting 
of  31,667  males  and  24,303  females  of  all  agos,  that  is  in  the 
ratio  of  130*3  males  to  100  females.  But  during  this  same  year, 
and  in  certain  limited  districts,  the  numbers  were  ascertained 
with  much  care,  and  the  males  of  all  ages  were  here  753 
and  the  females  616;  that  is  in  the  ratio  of  122*2  males  to  100 
females.  It  is  more  important  for  us  that  during  this  same 
year  of  1858,  the  noti'aduU  males  within  the  same  district 
were  found  to  be  178,  and  the  non-adult  females  142,  that  is  in 
the  ratio  of  125*3  to  100.  It  may  be  added  that  in  1844,  at 
which  period  female  infanticide  had  only  lately  ceased,  the 
non-aduU  males  in  one  district  were  281,  and  the  non-aduU 
females  only  194,  that  is  in  the  ratio  of  144*8  males  to  100  females. 

In  the  Sandwich  Islands,  the  males  exceed  the  females  in 
number.  Infanticide  was  formerly  practised  there  to  a  frightful 
extent,  but  was  by  no  means  confined  to  female  infants,  as 
is  shewn  by  Mr.  Ellis,®*  and  as  I  have  been  informed  by  Bishop 
Staley^and  the  Rev.  Mr.  Coan.  Nevertheless,  another  api)arently 
trustworthy  writer,  Mr.  Jarves,®^  whose  observations  apply  to 
the  whole  archipelago,  remarks : — "  Numbers  of  women  are  to 
•'  be  found,  who  confess  to  the  murder  of  from  three  to  six  or  eight 

children;"  and  he  adds,  "  females  from  being  considered  less 

useful  than  males  were  more  often  destroyed."  From  what  is 
known  to  occur  in  other  parts  of  the  world,  this  statement  is 
probable;  but  must  be  received  with  much  caution.  The 
practice  of  infanticide  ceased  about  the  year  1819,  when  idolatry 
was  abolished  and  missionaries  settled  in  the  Islands.  A  careful 
census  in  1839  of  the  adult  and  taxable  men  and  women  in  the 
island  of  Kauai  and  in  one  district  of  Oahu  ( Jarves,  p.  404), 
gjves  4723  males  and  3776  females ;  that  is  in  the  ratio  of 
125*08  to  100.  At  the  same  time  the  number  of  males  under 
fourteen  years  in  Eauai  and  under  eighteen  in  Oahu  was  1797, 
and  of  females  of  the  same  ages  1429 ;  and  here  we  have  the 
ratio  of  125*75  males  to  100  females. 

In  a  census  of  all  the  islands  in  1850,^  the  males  of  all  ages 

•«  *  Narrative  of  a  Tour  through  •"  This  is  given  in  the  Rev.  H.  T. 

Hawaii,*  1826,  p.  298.  Cheever's  *  Life  in  the  Sandwich  Is- 

»'    *  History   of    the    Sandwich  lands/  1851,  p.  277, 
Islands,'  1843,  p.  93. 
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amonnt  to  36^272,  and  the  females  to  33,128,  or  as  109-49  to 
100.  The  males  under  seventeen  years  amounted  to  10,773,  and 
the  females  under  the  same  age  to  9593,  or  as  112*3  to  100. 
From  the  census  of  1872,  the  proportion  of  males  of  all  ages 
(including  half-castes)  to  females,  is  as  125'36  to  100.  It  must 
be  borne  in  mind  that  all  these  returns  for  the  Sandwich 
Islands  give  the  proportion  of  living  males  to]  living  females^ 
and  not  of  the  births ;  and  judging  from  all  civilised  countries 
the  proportion  of  males  would  have  been  considerably  higher  if 
the  numbers  had  referred  to  births.** 

From  the  several  foregoing  cases  we  have  some  reason  to 
believe  that  infianticide  practised  in  the  manner  above  explained, 
tends  to  make  a  male-producing  race ;  but  I  am  far  from  sui>- 
posing  that  this  practice  in  the  case  of  man,  or  some  analogous 
process  with  other  species,  has  been  the  sole  determining  cause 
of  an  excess  of  males.  There  may  be  some  unknown  law  leading 
to  this  result  in  decreasing  races,  which  have  already  become 
somewhat  infertile.     Besides   the   several   causes  previously 


••  Dr.  Coulter,  in  describing 
(*  Journal  R.  Geograph.  Soc./  vol. 
V.  1835,  p.  67)  the  state  of  Cali- 
fomia  about  the  year  1830,  says 
that  the  natives,  reclaimed  by  the 
Spanish  missionaries,  have  nearly 
all  perished,  or  are  perishing,  al- 
though well  treated,  not  driven 
from  their  native  land,  and  kept 
from  the  use  of  spirits.  He  at- 
tributes this,  in  great  part,  to  the 
undoubted  fact  that  the  men  greatly 
exceed  the  women  in  number ;  but 
he  does  not  know  whether  this  is 
due  to  a  failure  of  female  offspring, 
or  to  more  females  dying  during 
early  youth.  The  latter  alternative, 
according  to  all  analogy,  is  very 
improbable.  He  adds  that  **in- 
"  fanticide,  properly  so  called,  is 
"  not  common,  though  very  fre- 
*'  quent  recourse  is  had  to  abor- 
"  tion."  If  Dr.  Coulter  is  correct 
about  infanticide,  this  case  cannot 
be  advanced  in  support  of  Col. 
Marshall's  view.  From  the  rapid 
decrease  of  the  reclaimed  natives, 
we  may  inspect  that,  as  in  the 
coses  lately  given,  their  fertility 
has  been  diminished  from  changed 
habits  of  life. 

J  had  hoped  to  gain  some  light 


on  this  subject  from  the  breeding 
of  dogs;  inasmuch  as  in  most  breeds, 
with  the  exception,  perhaps,  of 
greyhounds,  many  more  female 
puppies  are  destroyed  than  males, 
just  as  with  the  Toda  infants.  Mr. 
Cupples  assures  me  that  this  is 
usual  with  Scotch  deer-hounds. 
Unfortunately,  I  know  nothing  of 
the  proportion  of  the  sexes  in  any 
breed,  excepting  greyhounds,  and 
there  the  male  births  are  to  the 
female  as  110*1  to  100.  Now  from 
enquiries  made  from  many  breeders, 
it  seems  that  the  females  are 
in  some  respects  more  esteemed, 
though  otherwise  troublesome ;  and 
it  does  not  appear  that  the  female 
puppies  of  the  best-bred  dogs  are 
systematically  destroyed  more  than 
the  males,  though  this  does  sometimes 
take  place  to  a  limited  extent.  There- 
fore I  am  unable  to  decide  whether 
we  can,  on  the  above  principles,  ac- 
count for  the  preponderance  of  male 
births  in  greyhounds.  On  the  other 
hand,  we  have  seen  that  with 
horses,  cattle,  and  sheep,  which  are 
too  valuable  for  the  young  of  either 
sex  to  be  destroyed,  if  there  is  any 
difference,  the  females  are  slightly 
in  excess. 
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alluded  to,  the  gieater  facility  of  parturition  amongst  savages, 
and  the  less  consequent  injury  to  their  male  in£Etnts,  would 
tend  to  increase  the  proportion  of  live-born  males  to  females. 
There  does  not,  however,  seem  to  be  any  necessary  connection 
between  savage  life  and  a  marked  excess  of  males ;  that  is  if  we 
may  judge  by  the  character  of  the  scanty  offspring  of  the  lately 
existing  Tasmanians  and  of  the  crossed  ofGspring  of  the  Tahitians 
now  inhabiting  Norfolk  Island. 

As  the  males  and  females  of  many  animals  differ  somewhat  in 
habits  and  are  exposed  in  different  degrees  to  danger,  it  is 
probable  that  in  many  cases,  more  of  one  sex  than  of  the  other 
are  habitually  destroyed.  But  as  far  as  I  can  trace  out  the  com- 
plication of  causes,  an  indiscriminate  though  large  destruction 
of  either  sex  would  not  tend  to  modify  the  sex-producing  power 
of  the  species.  With  strictly  social  animals,  such  as  bees  or  ants, 
which  produce  a  vast  number  of  sterile  and  fertile  females  in 
comparison  with  the  males,  and  to  whom  this  preponderance  is 
of  paramount  importance,  we  can  see  that  those  communities 
would  flourish  best  which  contained  females  having  a  strong 
inherited  tendency  to  produce  more  and  more  females ;  and  in 
Buch  cases  an  unequal  sex-producing  tendency  would  be  ulti- 
mately gained  through  natural  selection.  Witii  animals  living 
in  herds  or  troops,  in  which  the  males  come  to  the  front  and 
defend  the  herd,  as  with  the  bisons  of  North  America  and  certain 
baboons,  it  is  conceivable  that  a  male-producing  tendency  might 
be  gained  by  natural  selection ;  for  the  individuals  of  the  better 
defended  herds  would  leave  more  numerous  descendants.  In 
the  case  of  mankind  the  advantage  arising  from  having  a  pre- 
ponderance of  men  in  the  tribe  is  supposed  to  be  one  chief  cause 
of  the  practice  of  female  infanticide. 

In  no  case,  as  far  as  we  can  see,  would  an  inherited  tendency 
to  produce  both  sexes  in  equal  numbers  or  to  produce  one  sex 
in  excess,  be  a  direct  advantage  or  disadvantage  to  certain 
individuals  more  than  to  others ;  for  instance,  an  individual 
with  a  tendency  to  produce  more  males  than  females  would  not 
succeed  better  in  the  battle  for  life  than  an  individual  with  an 
opposite  tendency ;  and  therefore  a  tendency  of  this  kind  could 
not  be  gained  through  natural  selection.  Nevertheless,  there  are 
certain  animals  (for  instance,  fishes  and  cirripedes)  in  which  two 
or  more  males  appear  to  be  necessary  for  the  fertilisation  of  the 
female;  and  the  males  accordingly  largely  preponderate,  but  it 
is  by  no  means  obvious  how  this  male-producing  tendency  could 
have  been  acquired.  I  formerly  thought  that  when  a  tendency 
to  produce  the  two  sexes  in  equal  numbers  was  advantageous  to 
the  species,  it  would  follow  from  natural  selection,  but  I  now 
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see  that  the  whole  problem  is  so  intricate  that  it  iR  Rafer  to  leave 
its  solntion  for  the  future. 


CHAPTER  IX. 

Srcokdart  Sbxual  Characters  in  the  Lower  Classes  of 

THE  Animal  Kingdom. 

These  characters  abscot  ia  the  lowest  classes — Brilliant  colours — Mollu.sca 
— Annelids — Crustacea,  secondary  sexual  characters  strongly  developed  ; 
dimorphism ;  colour ;  characters  not  acquired  before  maturity^ Spiders, 
sexual  colours  of;  stridulation  by  the  males — Myriapoda. 

With  animals  belonging  to  the  lower  classes,  the  two  sexes 
are  not  rarely  united  in  the  same  indiyidual,  and  therefore 
secondary  sexual  characters  cannot  be  developed.  In  many 
cases  where  the  sexes  are  separate,  both  are  permanently  at- 
tached to  some  support,  and  the  one  cannot  search  or  struggle 
for  the  other.  Moreover  it  is  almost  certain  that  these  animals 
have  too  imperfect  senses  and  much  too  low  mental  powers,  to 
appreciate  each  other's  beauty  or  other  attractions,  or  to  feel 
rivalry. 

Hence  in  these  classes  or  sub-kingdoms,  such  as  the  Protozoa, 
Coelenterata,  Echinodermata,  Scolecida,  secondary  sexual  cha- 
racters, of  the  kind  which  we  have  to  consider,  do  not  occur;  and 
this  fact  agrees  with  the  belief  that  such  characters  in  the 
higher  classes  have  been  acquired  through  sexual  selection, 
which  depends  on  the  will,  desire,  and  choice  of  either  sex. 
Nevertheless  some  few  apparent  exceptions  occur;  thus,  as  I 
hear  from  Dr.  Baird,  the  males  of  certain  Entozoa,  or  internal 
jmrasitic  worms,  differ  slightly  in  colour  from  the  females ;  but 
we  have  no  reason  to  suppose  that  such  differences  have  been 
augmented  through  sexual  selection.  Contrivances  by  which  the 
male  holds  the  female,  and  which  are  indispensable  for  the 
propagation  of  the  species,  are  independent  of  sexual  selection, 
and  have  been  acquired  through  ordinary  selection. 

Many  of  the  lower  animals,  whether  hermaphrodites  or  with 
separate  sexes,  are  ornamented  with  the  most  brilliant  tints,  or 
are  shaded  and  striped  in  an  el^ant  manner ;  for  instance,  many 
corals  and  sea-anemones  (Actinise),  some  jelly-fish  (Medusae, 
Porpita,  &c.),  some  PlanarisB,  many  star-fishes,  Echini,  Ascidians, 
&c. ;  but  we  may  conclude  from  the  reasons  already  indicated, 
namely  the  union  of  the  two  sexes  in  some  of  these  animals,  the 
ixjrmanently  affixed  condition  of  others,  and  the  low  mental 
powers  of  all,  that  such  colours  do  not  serve  as  a  sexual 
attraction,  and  have  not  been  acquired  through  sexual  selection. 
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It  should  be  borne  in  mind  that  in  no  case  have  we  suffi- 
cient eyidence  that  colours  haye  been  thus  acquired,  ex- 
cept where  one  sex  is  much  more  brilliantly  or  conspicuously 
coloured  than  the  other,  and  where  there  is  no  difference 
in  habits  between  the  sexes  sufficient  to  account  for  their 
different  colours.  But  the  evidence  is  rendered  as  complete 
as  it  can  ever  be,  only  when  the  more  ornamented  indivi- 
duals, almost  always  the  males^  voluntarily  display  their 
attractions  before  the  other  sex ;  for  we  cannot  believe  that  such 
display  is  useless,  and  if  it  be  advantageous,  sexual  selection 
will  almost  inevitably  follow.  We  may,  however,  extend  this 
conclusion  to  both  sexes,  when  coloured  alike,  if  their  colours  are 
plainly  analogous  to  those  of  one  sex  alone  in  certain  other 
species  of  the  same  group. 

How,  then,  are  we  to  account  for  the  beautiful  or  even 
gorgeous  colours  of  many  animals  in  the  lowest  classes?  It 
appears  doubtful  whether  such  colours  often  serve  as  a  protec- 
tion ;  but  that  we  may  easily  err  on  this  head,  will  be  admitted 
by  every  one  who  r^ods  Mr.  Wallace's  excellent  essay  on  this 
subject.  It  would  not,  for  instance,  at  first  occur  to  any  one 
that  the  transparency  of  the  Medusse,  or  jelly-fishes,  is  of  the 
highest  service  to  them  as  a  protection;  b^t  when  wo  are 
reminded  by  £[ackel  that  not  only  the  medusse,  but  many 
floating  mollusca^  crustaceans,  and  even  small  oceanic  fishes 
partake  of  this  same  glass-like  appearance,  often  accompanied 
by  prismatic  colours,  we  can  hardly  doubt  that  they  thus 
escape  the  notice  of  pelagic  birds  and  other  enemies.  M. 
Girard  is  also  convinced*  that  the  bright  tints  of  certain 
sponges  and  ascidians  serve  as  a  protection.  Conspicuous 
colours  are  likewise  beneficial  to  many  animals  as  a  warning  to 
their. would-be  devourers  that  they  are  distasteful,  or  that  they 
possess  some  special  means  of  defence ;  but  this  subject  will  be 
discussed  more  conveniently  hereafter. 

We  can,  in  our  ignorance  of  most  of  the  lowest  animals,  only 
say  that  their,  bright  tints  result  either  from  the  chemical 
nature  or  the  minute  structure  of  their  tissues,  independently  of 
any  benefit  thus  derived.  Hardly  any  colour  is  finer  than  that 
of  arterial  blood;  but  there  is  no  reason  to  suppose  that  the 
colour  of  the  blood  is  in  itself  any  advantage ;  and  though  it 
adds  to  the  beauty  of  the  maiden's  cheek,  no  one  will  pretend 
that  it  has  been  acquired  for  this  purpose.  So  again  with  many 
animals,  especially  the  lower  ones,  the  bile  is  richly  coloured ; 
thus,  as  I  am  informed  by  Mr.  Hancock,  the  extreme  beauty  of 
the  Eolid^e  (naked  sea-slugs)  is  chiefly  due  to  the  biliary  glands 
»  'Archives  de  Zoolog.  Exp^r./  Oct.  1872,  p.  563. 
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being  seen  throngh  the  translucent  integaments — ^this  beauty 
being  probably  of  no  service  to  these  animals.  The  tints  of  the 
decaying  leaves  in  on  American  forest  are  described  by  every 
one  as  gorgeous;  yet  no  one  supposes  that  these  tints  are 
of  the  least  advantage  to  the  trees.  Bearing  in  mind  how  many 
substances  closely  analogous  to  natural  organic  compounds  have 
been  recently  formed  by  chemists^  and  which  exhibit  the  most 
splendid  colours^  it  would  have  been  a  strange  fisict  if  substances 
similarly  coloured  had  not  often  originated,  independently  of 
any  useful  end  thus  gained,  in  the  complex  laboratory  of  living 
organisms. 

Tl\6  8vh-kingdom  of  the  McUusca, — ^Throughout  this  great 
division  of  the  animal  kingdomj  as  far  as  I  can  discover, 
secondary  sexual  characters,  such  as  we  are  here  considering, 
never  occur.  Nor  could  they  be  expected  in  the  three  lowest 
classes,  namely  in  the  Ascidians,  Polyzoa,  and  Brachiopods 
(constituting  the  Molluscoida  of  some  authors),  for  most  of 
these  animals  are  permanently  affixed  ta  a  support  or  have  their 
sexes  imited  in  the  same  individual.  In  the  Lamellibranchiata, 
or  bivalve  shells,  hermaphroditism  is  not  rare.  In  the  next 
liigher  class  of  the  Gasteropoda,  or  univalve  shells,  the  sexes  are 
either  united  or  separate.  But  in  the  latter  case  the  males 
never  possess  special  organs  for  finding,  securing,  or  charming 
the  females,  or  for  fighting  with  other  males.  As  I  am  informed 
by  Mr.  Gwyn  JeflEreys,  the  sole  external  difference  between  the 
sexes  consists  in  the  shell  sometimes  differing  a  little  in  form ; 
for  instance,  the  shell  of  the  male  periwinkle  {Littorina  littorta) 
is  narrower  and  has  a  more  elongated  spire  than  that  of  the 
female.  But  differences  of  this  nature,  it  may  be  presumed,  arc 
directly  connected  with  the  act  of  reproduction,  or  with  the 
development  of  the  ova. 

The  Gasteropoda,  though  capable  of  locomotion  and  furnished 
with  imperfect  eyes,  do  not  appear  to  be  endowed  with  sufficient 
mental  powers  for  the  members  of  the  same  sex  to  struggle 
together  in  rivalry,  and  thus  to  acquire  secondary  sexual 
characters.  Nevertheless  with  the  pulmoniferous  gasteropods,  or 
land-snails,  the  pairing  is  preceded  by  courtship;  for  these 
animals,  though  hermaphrodites,  are  compelled  by  their  structure 
to  pau*  together.  Agassiz  remarks,'  *'  Quiconque  a  eu  I'occasion 
"  d*observer  les  amours  des  lima9ons,  ne  saurait  mettre  en  douto 
"  la  seduction  ddployee  dans  les  mouvements  et  les  allures  qui 
"  preparent  et  accomplissont  le  double  embrassement  de  ces 
"  hermaphrodites."  These  animals  appear  also  susceptible  of 
some  degree  of  permanent  attachment ;  an  accurate  observer, 
*  *  De  TEsp^ce  et  de  la  Class.'  &c.,  1869,  p.  106. 
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Mr.  Lonsdale^  informs  me  that  he  placed  a  pair  of  land-snails, 
(^Helix pomcUid),  one  of  which  was  weakly,  into  a  small  and  ill- 
proTided  garden.  After  a  short  time  the  strong  and  healthy 
indiyidnal  disapx)eared,  and  was  traced  by  its  track  of  slime 
oyer  a  wall  into  an  adjoining  wellnstocked  garden.  Mr. 
Lonsdale  concluded  that  it  had  deserted  its  sickly  mate;  but 
after  an  absence  of  twenty-four  hours  it  returned,  and  apparently 
communicated  the  result  of  its  successful  exploration,  for  both 
then  started  along  the  same  track  and  disappeared  oyer  the 
walL 

Eyen  in  the  highest  class  of  the  Mollusca,  the  Cephalopoda  or 
cuttlefishes,  in  which  the  sexes  are  separate,  secondary  sexual 
characters  of  the  present  kind  do  not,  as  far  as  I  can  discoyer, 
occur.  This  is  a  surprising  drcimistance,  as  these  animals 
possess  highly-deyeloped  sense-organs  and  haye  considerable 
mental  powers,  as  will  be  admitted  by  eyery  one  who  has  watched 
their  artful  endeayours  to  escape  from  an  enemy.'  Certain 
Cephalopoda,  howeyer,  are  characterised  by  one  extraordinary 
sexual  character,  namely,  that  the  male  element  collects  within 
one  of  the  arms  or  tentacles,  which  is  then  cast  off,  and  clinging 
by  its  sucking-discs  to  the  female,  liyes  for  a  time  an  independent 
life.  So  completely  does  the  cast-off  arm  resemble  a  separate 
animal,  that  it  was  described  by  Cuyier  as  a  parasitic  worm 
under  the  name  of  Hectocotyle.  But  this  maryellous  structure 
may  be  classed  as  a  primary  rather  than  as  a  secondary  sexual 
character. 

Although  with  the  Mollusca  sexual  selection  does  not  seem  to 
haye  come  into  play;  yet  many  uniyaWe  and  biyalye  shells, 
such  as  yolutes,  cones,  scallops,  &c.,  are  beautifully  coloured 
and  shaped.  The  colours  do  not  appear  in  most  cases  to  be  of 
any  use  as  a  protection;  they  are  probably  the  direct  result,  as 
in  the  lowest  classes,  of  the  nature  of  the  tissues ;  the  patterns 
and  the  sculpture  of  the  shell  depending  on  its  manner  of 
growth.  The  amount  of  light  seems  to  be  influential  to  a  certain 
extent;  for  although,  as  repeatedly  stated  by  Mr.  Gwyn  Je&eys, 
the  shells  of  some  species  liying  at  a  profound  depth  are  brightly 
coloured,  yet  we  generally  see  the  lower  surfiEM»s,  as  well  as  the 
parts  coyered  by  the  mantle,  less  highly-coloured  than  the 
upper  and  exposed  sur&ces.*    In  some  coses,  as  with  shells 

'  See,  for  instance,  the  account  influence  of  light  on  the  colours  of 

which  1  have  siren  in  my  '  Journal  a      frondescent    incrustation,    de- 

of  Researches,  1845,  p.  7.  posited  by  the  surf  on  the   coast- 

*  I  hare  given  (*  Geolog.  Obser-  rocks  of  Ascension,  and  formed  by 

rations  on  Volcanic  Islands,'  1844,  the  solution  of  triturated  sea-shells, 
p.  53)  a  curious  instance  of  the 
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living  amongst  corals  or  brightly-tinted  sea-weeds^  the  bright 
colours  may  serve  as  a  protection.'  But  that  many  of  the  nudi- 
branch  moUosca,  or  sea-slugs,  are  as  beautifully  coloured  as  any 
shells,  may  be  seen  in  Messrs.  Alder  and  Hancock's  magnificent 
work;  and  from  information  kindly  given  me  by  Mr.  Hancock, 
it  seems  extremely  doubtful  whether  these  colours  usually  serve 
as  a  protection.  With  some  species  this  may  be  the  case,  as  with 
one  kind  which  lives  on  the  green  leaves  of  algse,  and  is  itself 
bright-green.  But  many  brightly-coloured,  white  or  otherwise 
conspicuous  species,  do  not  seek  concealment ;  whilst  again  some 
equally  conspicuous  species,  as  well  as  other  dull-coloured  kinds, 
live  under  stones  and  in  dark  recesses.  So  that  with  these  nudi- 
branch  molluscs,  colour  apparently  does  not  stand  in  any  close 
relation  to  the  nature  of  the  places  which  they  inhabit. 

These  naked  sea-slugs  are  hermaphrodites,  yet  they  pair 
together,  as  do  land-snails,  many  of  which  have  extremely 
pretty  shells.  It  is  conceivable  that  two  hermaphrodites, 
attracted  by  each  other's  greater  beauty,  might  imite  and  leave 
offspring  which  would  inherit  their  parents'  greater  beauty. 
But  with  such  lowly-organised  creatures  this  is  extremely 
improbable.  Nor  is  it  at  all  obvious  how  the  of&pring  from  the 
more  beautiful  pairs  of  hermaphrodites  would  have  any  ad- 
vantage over  the  oflBspring  of  the  less  beautiful,  so  as  to  increase 
in  nrunber,  unless  indeed  vigour  and  beauty  generally  coincided. 
We  have  not  here  the  case  of  a  number  of  males  becoming 
mature  before  the  females,  with  the  more  beautiful  males 
selected  by  the  more  vigorous  females.  If,  indeed,  brilliant 
colours  were  beneficial  to  a  hermaphrodite  animal  in  relation 
to  its  general  habits  of  life,  the  more  brightly-tinted  individuals 
would  succeed  best  and  would  increase  in  number;  but  this 
would  be  a  case  of  natural  and  not  of  sexual  selection. 

Sub-kingdam  of  the  Vermes :  Class,  Annelida  (or  Sea-worms), — 
In  this  class,  although  the  sexes,  when  separate,  sometimes 
differ  from  each  other  in  characters  of  such  importance  that  they 
have  been  placed  under  distinct  genera  or  even  fieunilies,  yet  the 
differences  do  not  seem  of  the  kind  which  can  be  safely  at- 
tributed to  sexual  selection.  These  animals  are  often  beauti- 
fully coloured,  but  as  the  sexes  do  not  differ  in  this  respect,  we 
are  but  little  concerned  with  them.  Even  the  Nemertians, 
though  so  lowly  organised,  "vie  in  beauty  and  variety  of 
"  colouring  with  any  other  group  in  the  invertebrate  series;"  yet 

^  Dr.  Morse  has  lately  discassed      *  Proc.   Boston   Soc.   of  Nat.  Hist.' 
this  subject  in  his   paper   on   the      vol.  xir.,  April,  1871. 
Adaptive   Coloration    of   Mollusca, 
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Dr.  Mcintosh^  cannot  discoyer  that  these  colours  are  of  any 
service.  The  sedentary  annelid?  become  duller-coloured,  ac* 
cording  to  M.  Quatrefages/  after  the  period  of  reproduction ;  and 
this  I  presume  may  be  attributed  to  their  less  vigorous  condition 
at  that  time.  All  these  worm-like  animals  apparently  stand  too 
low  in  the  scale  for  the  individuals  of  either  sex  to  exert  any 
choice  in  selecting  a  partner,  or  for  the  individuals  of  the  same 
sex  to  struggle  tc^ether  in  rivalry.  * 

Suh-Jdngdom  of  the  Arthropoda:  Class,  Crustacea, — In  this  great 
class  we  first  meet  with  undoubted  secondary  sexual  characters, 
often  developed  in  a  remarkable  manner.  Unfortunately  the 
habits  of  crustaceans  are  very  imperfectly  known,  and  we  cannot 
explain  the  uses  of  many  structures  peculiar  to  one  sex.  With  the 
lower  parasitic  species  the  males  are  of  small  size,  and  they 
alone  are  fomlBhed  with  perfect  swimming-legs,  antennsB  and 
sense-organs;  the  females  being  destitute  of  these  organs,  with 
their  bodies  often  consisting  of  a  mere  distorted  mass.  But 
these  extraordinary  differences  between  the  two  sexes  are  no 
doubt  related  to  their  widely  different  habits  of  hfe,  and  con* 
sequently  do  not  concern  us.  In  various  crustaceans,  belonging  to 
distinct  families,  the  anterior  antennae  are  furmshcd  with  peculiar 
thread-like  bodies,  which  are  believed  to  act  as  smelling-oi^ans, 
and  these  are  much  more  numerous  in  the  males  than  in  the 
females.  As  the  males,  vdthout  any  unusual  development  of 
their  olfaciorj  organs,  would  almost  certainly  be  able  sooner  or 
later  to  find  the  females,  the  increased  number  of  the  smelling- 
threads  has  probably  been  acquired  through  sexual  selection,  by 
the  better  provided  males  having  been  the  more  successful  in 
finding  partners  and  in  producing  offspring.  Fritz  Miillor  has 
described  a  remarkable  dimorphic  species  of  Tanais,  in  which  the 
male  is  represented  by  two  distinct  forms,  which  never  graduate 
into  each  other.  In  the  one  form  the  male  is  furnished  with 
more  numerous  smelling-threads,  and  in  the  other  form  with 
more  powerful  and  more  elongated  cheke  or  pincers,  which  serve 
to  hold  the  female.  Fritz  Miiller  suggests  that  these  differences 
between  the  two  male  forms  of  the  same  species  may  have 
originated  in  certain  indiyiduals  having  varied  in  the  number  of 
the  smelling-threads,  whilst  other  individuals  varied  in  the 
shape  and  size  of  their  chelse;  so  that  of  the  former,  those  which 
were  best  able  to  find  the  female,  and  of  the  latter,  those  which 

'  See  his  beautifal  monograph  on  '  See  M.  Perrier,  *  I'Origine  de 
'British  Annelids/  part  i.  1873,  THomme  d'apr^  Darwin,'  *  Revue 
p.  3.  Scientifique,'  Feb.  1873,  p.  866. 
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were  best  able  to  hold  her«  have  left  the  greatest  number  of 

progeny  to  inherit  their  respective  advantages.' 
In  some  of  the  lower  crustaceans,  the  right  anterior  antenna 

of  the  male  differs  greatly  in  stractnre 
from  the  left,  the  latter  resembling  in 
its  simple  tapering  joints  the  antenns 
of  the  female.  In  the  male  the 
modified  antenna  is  either  swollen  in 
the  middle  or  angularly  bent,  or 
converted  (fig.  4)  into  an  elegant, 
and  sometimes  wonderfiodly  complex, 
prehensile  organ.'  It  serves,  as  I  hear 
from  Sir  J.  Lubbock,  to  hold  the 
female,  and  for  this  same  purpose  one 
of  the  two  posterior  legs  (6)  on  the 
same  side  of  the  body  is  converted 
into  a  forceps.  In  another  family  the 
inferior  or  posterior  antennae  arc 
"curiously  zigzagged"  in  the  nudes 
alone. 

In  the  higher  crustaceans  the  an- 
terior legs  are  developed  into  chelie 
or  pincers;  and  these  are  generally 
larger  in  the  male  than  in  the  female, 
— so  much  so  that  the  market  value  of 
the  male  edible  crab  (JJancer  j^uru£)^ 
according  to  Mr.  C.  Spence  Bate,  is 
five  times  as  great  as  that  of  the  fe- 
male.   In  many  species  the  chelaB  are 


Fig. 


4.     Labidooera    Darwtali 
(from  Lubbock). 

a.  Part  of  right  anterior  an- 
tenna of  male,  forming  a 

6.  pSlSior*lJii?'S?to>radc  legs    0^  unequal  size  on  the  opposite  side  of 
of  male.  the  body,  the  right-hand  one  being,  as 

c  mtto  of  female.  j  ^^  informed  by  Mr.  Bate,  generally. 

though  not  invariably,  the  largest  This  inequality  is  also  often 
much  greater  in  tlie  male  than  in  the  female.  The  two  chelsB 
of  the  male  often  differ  in  structure  (figs.  5,  6,  and  7),  the 
smaller  one  resembling  that  of  the  female.  What  advantage  is 
gained  by  their  inequality  in  size  on  the  opposite  sides  of  the 


*  *  Facts  and  Arguments  for 
Darwin,'  English  translat.  1869,  p. 
20.  See  the  preTious  discussion  on 
the  olfactory  threads.  Sars  has 
described  a  somewhat  analogous 
case  (as  quoted  in  *  Nature,*  1870, 
p.  455)  in  a  Norwegian  crustacean, 
the  Pvntop</reia  affinis. 

*  See  Sir  J.  Lubbock  in  '  Annals 


and  Mag.  of  Nat.  Hist.'  vol.  xi. 
1853,  pi.  i.  and  x. ;  and  toI.  xii. 
(1853)  pi.  yii.  See  also  Lubbock  in 
'Transact.  Ent.  Soc'  vol.  \y,  new 
series,  1856-1858,  p.  8.  With  re- 
spect to  the  zig-zagged  antenna: 
mentioned  below,  see  Fritz  Miiller, 
*"  Facts  and  Arguments  for  Darwin,* 
1869,  p.  40,  foot-note. 
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body,  and  b^  ih.%  ineqnalitf  being  much  greater  in  the  male  than 
in  the  female ;  and  irJiy,  when  they  are  of  eiiual  size,  both  are 


Friu  HHIer), 


often  mach  larger  in  the  male  thim  in  the  female,  in  not  known. 
Ae  I  hear  &om  Mr.  Bate,  the  cheke  are  Eometimee  of  such  length 
and  size  that  they  cannot  poasibly  be  used  for  carrying  food  to  the 
month.  In  the  males  of  certain  freshwater  prawns  (Paliemon) 
the  right  1^  is  actually  longer  than  the  whole  body."  The 
great  aize  of  the  one  leg  with  its  chelia  may  aid  the  male  in 
fitting  with  his  rivals;  but  this  will  not  account  for  theii 

"  See  &  paper  bj  Mr.  C.  Speoce  5B5.     I  Km  greatly  iodcbtad  to  Ur. 

Bats,  with  ngures,  in  '  Proc  Zoolo;.  Spence  Bate  for  nearly  all  the  aboTe 

80c.'   1MB,  p.   363;    and  on  the  itatemeDts  with  reipect  to  the  chain 

DomeDclBtiire  of  the  geaos,  ibid.  p.  of  the  higher  cnutKeans. 
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inequalily  in  tho  female  on  the  opposite  sides  of  of  the  body.  In 
GelasimuSj  according  to  a  statement  quoted  by  Milne-Edwards/* 
the  male  and  the  female  live  in  the  same  burrow,  and  this 
shews  that  they  pair ;  the  male  closes  the  month  of  tho  burrow 
with  one  of  its  chelaB,  which  is  enormously  developed ;  so  that 
here  it  indirectly  serves  as  a  means  of  defence.  Their  main  use, 
however,  is  probably  to  seize  and  to  secure  the  female,  and  tliis 
in  some  instances,  as  with  Gammarus,  is  known  to  be  the  case. 
The  male  of  the  hermit  or  soldier  crab  (Po^urtM)  for  weeks 
together,  carries  about  the  shell  inhabited  by  the  female."  The 
sexes,  however,  of  the  common  shore-crab  (Carcinus  fruetuu),  as 
Mr.  Bate  informs  me,  unite  directly  after  the  female  has  moidted 
her  hard  shell,  when  she  is  so  soft  that  she  would  be  injured  if 
seized  by  the  strong  pincers  of  the  male ;  but  as  she  is  caught 
and  carried  about  by  the  male  before  moulting,  she  could  then  be 
seized  with  impunity. 

Fritz  Muller  states  that  certain  species  of  Melita  are  distin* 
guished  from  all  other  amphipods  by  the  females  having  "  the 
"  coxal  lamellfiB  of  the  penultimate  pair  of  feet  produced  into 
"  hook-like  processes,  of  which  the  males  lay  hold  with  the 
"  hands  of  the  first  pair."  The  development  of  these  hook-like 
processes  has  probably  followed  from  those  females  which  were 
the  most  securely  held  during  the  act  of  reproduction,  having 
lefk  the  largest  number  of  offspring.  Another  Brazilian  amphi- 
pod  (Orckestia  Danmnii,  fig.  8)  presents  a  case  of  dimorphiism, 
like  that  of  Tanais ;  for  there  are  two  male  forms,  which  differ 
in  the  structure  of  their  chelse."  As  either  chela  would  certainly 
suffice  to  hold  the  female, — for  both  are  now  used  for  this  purpose, 
— ^the  two  male  forms  probably  originated  by  some  having  varied 
in  one  manner  and  some  in  another;  both  forms  having  derived 
certain  special,  but  nearly  equal  advantages,  from  their  differently 
shaped  organs. 

It  is  not  known  that  male  crustaceans  fight  together  for  the 
possession  of  the  females,  but  it  is  probably  the  case ;  for  witli 
most  animals  when  the  male  is  larger  than  the  female,  he  seems 
to  owe  his  greater  size  to  his  ancestors  having  fought 
with  other  males  during  many  generations.  In  most  of  the 
orders,  especially  in  the  highest  or  the  Brachyura,  the  male  is 
larger  than  the  female ;  the  parasitic  genera,  however,  in  which 
tho  sexes  follow  different  habits  of  life,  and  most  of  the  Ento- 
mostraca  must  be  excepted.    The  chel(B  of  many  crustaceans  are 

"  *  Hist.  Nat.  des  Crust.'  torn.  ii.  of  S.  Devon.* 
1837,  p.  50.  "  Frit*  Mtlller,  *  Facts  and  Argu- 

"  Mr.  C.  Soence  Bate,  *  Brit,  ments  for  Darwin,'  1869,  pp.  25-28. 
Assoc,  Fourth  Beport  on  the  Fauna 
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Mr.  Bate  adds,  "  if  iliey  fought,  the  yicibry  was  a  bloodless  one, 
^  for  I  saw  no  wounds."  This  same  natnialiBt  separated  a  male 
sand-skipper  (so  common  on  onr  sea-shores),  Chimmartu  marinvs, 
from  its  female,  both  of  whom  were  imprisoned  in  the  same 
yessel  with  many  individuals  of  the  same  crpecies.  The  female, 
when  thus  divorced,  soon  joined  the  others.  After  a  time  the 
male  was  put  again  into  the  same  vessel ;  and  he  then,  after 
Bwimming  about  for  a  time,  dashed  into  the  crowd,  and  without 
any  fighting  at  once  took  away  his  wife.  This  fact  shews  that 
in  the  Amphipoda,  an  order  low  in  the  scale,  the  males  and 
females  recognise  each  other,  and  are  mutually  attached. 

The  mental  powers  of  the  Crustacea  are  probably  higher  than 
at  first  sight  appears  probable.  Any  one  who  tries  to  catch  one 
of  the  shore-crabs,  so  common  on  tropical  coasts,  will  perceive 
how  wary  and  alert  they  are.  There  is  a  large  crab  (Birgus 
latro),  found  on  coral  islands,  which  makes  a  thick  bed  of  the 
picked  fibres  of  the  cocoa-nut,  at  the  bottom  of  a  deep  burrow. 
It  feeds  on  the  fallen  fruit  of  this  tree  by  tearing  off  the  husk, 
fibre  by  fibre ;  and  it  always  b^ns  at  that  end  where  the  three 
eye-like  depressions  are  situated.  It  then  breaks  through  one  of 
these  eyes  by  hammering  with  its  heavy  front  pincers,  and 
turning  round,  extracts  the  albuminous  core  with  its  narrow 
posterior  pincers.  But  these  actions  are  probably  instinctive,  so 
that  they  would  be  performed  as  well  by  a  young  animal  as  by 
an  old  one.  The  following  case,  however,  can  hardly  be  so  con- 
sidered: a  trustworthy  naturalist,  Mr.  Gardner,^*  whilst  watching 
a  shore-crab  (Gelasimus)  making  its  burrow,  threw  some  shells 
towards  the  hole.  One  rolled  in,  and  three  other  shells  remained 
within  a  few  inches  of  the  mouth.  In  about  five  minutes  the 
crab  brought  out  the  shell  which  had  fallen  in,  and  carried  it 
away  to  the  distance  of  a  foot ;  it  then  saw  the  three  other  shells 
lying  near,  and  evidently  thinking  that  they  might  likewise  roll 
in,  carried  them  to  the  spot  where  it  had  laid  the  first.  It 
would,  I  think,  be  difficult  to  distinguish  this  act  from  one 
performed  by  man  by  the  aid  of  reason. 

Mr.  Bate  does  not  know  of  any  well-marked  case  of  difference 
of  colour  in  the  two  sexes  of  our  British  crustaceans,  in  which 
respect  the  sexes  of  the  higher  animals  so  often  differ.  In  some 
cases,  however,  the  males  and  females  differ  slightly  in  tint,  but 
Mr.  Bate  thinks  not  more  than  may  be  accounted  for  by  their 
different  habits  of  life,  such  as  by  the  male  wandering  more 
about,  and  being  thus  more  exposed  to  the  light.    Dr.  Power 

^*  *  Travels    in    the  Interior   of     463,  an  account  of  the  htibits  of  the 
Brazil/  1846,  p.  111.    I  have  given,      Birgiifl. 
in  my  *  Journal  of  Researches,'  p. 
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tried  to  distingnifih  by  colour  tho  sexes  of  the  several  species 
which  inhabit  the  Mauritius,  but  failed,  except  with  one  species 
of  Squilla,  probably  S,  stylifera,  the  male  of  which  is  described  as 
being"  of  a  beautiful  bluish-green/'  with  some  of  the  appendages 
cherry-red,  whilst  the  female  is  clouded  with  brown  and  grey, 
"  with  the  red  about  her  much  less  vivid  than  in  the  male.'*  ** 
In  this  case,  we  may  suspect  the  agency  of  sexual  selection. 
FromM.  Bert's  observations  on  Daphnia,  when  placed  in  a  vessel 
illuminated  by  a  prism,  we  have  reason  to  believe  that  even  the 
lowest  crustaceans  can  distinguish  colours.  With  Saphirina  (an 
oceanic  genus  of  Entomostraca),  the  males  are  furnished  with 
minute  shields  or  cell-like  bodies,  which  exhibit  beautiful 
changing  colours;  these  are  absent  in  the  females,  and  in 
both  sexes  of  one  species."  It  would,  however,  be  extremely 
rash  to  conclude  that  these  curious  organs  serve  to  attract  the 
females.  I  am  informed  by  Fritz  Mflller,  that  in  the  female  of  a 
Brazilian  species  of  Gelasimus,  the  whole  body  is  of  a  nearly 
uniform  greyish-brown.  In  the  male  the  posterior  i)art  of  the 
oephalo-thorax  \&  pure  white,  with  tho  anterior  part  of  a  rich 
green,  shading  into  dark  brown ;  and  it  is  remarkable  that  these 
colours  are  liable  to  change  in  the  course  of  a  few  minutes — ^tho 
white  becoming  dirty  grey  or  even  black,  the  green  "  losing  much 
"  of  its  brilliancy."  It  deserves  especial  notice  that  the  males  do 
not  acquire  their  bright  colours  until  they  become  mature.  They 
appear  to  be  much  more  numerous  than  the  females;  they 
differ  also  in  the  larger  size  of  their  chelte.  In  some  species  of 
the  genus,  probably  in  all,  the  sexes  pair  and  inhabit  the  same 
burrow.  They  are  also,  as  we  have  seen,  highly  intelligent 
animals.  From  these  various  'considerations  it  seems  probable 
that  the  male  in  this  species  has  become  gaily  ornamented  in 
order  to  attract  or  excite  the  female. 

It  has  just  been  stated  that  the  male  Gelasimus  does  not 
acquire  his  conspicuous  colours  until  mature  and  nearly  ready 
to  breed.  This  seems  a  general  rule  in  the  whole  class  in  respect 
to  the  many  remarkable  structural  differences  between  the  sexes. 
We  shall  hereafter  find  the  same  law  prevailing  throughout  the 
great  sub-kingdom  of  the  Yertebrata;  and  in  all  cases  it  is 
eminently  distinctive  of  characters  which  have  been  acquired 
through  sexual  selection.  Fritz  MtiUer"  gives  some  striking 
instances  of  this  law ;  thus  the  male  sand-hopx)er  (Orchestia) 
does  not,  until  nearly  full  grown,  acquire  his  large  claspers, 

"  Mr.  Ch.  Fraser,  in  *Proc.  Zoo-  "  Clans,  *Di€  freilebenden  Cope- 
log.  Soc*  1869,  p.  3.     I  am  indebted  poden/  1863,  s.  35. 
to  Mr.  Bate  for  Dr.  Power's  state-  "  *  Facts  and  ArgumentV  &c., 
went.  p.  79. 
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which  are  very  diflferently  constmcted  from  those  of  the  female ; 
wliilst  young,  his  clospers  resemble  those  of  the  female. 

Class,  Arachnida  (Spiders).— The  sexes  do  not  generally  differ 
much  in  colour,  but  the  males  are  often  darker  than  the  females, 
as  may  be  seen  in  Mr.  Blackwall's  magnificent  work.^'    In  some 
species,  however,  the  difference  is  conspicuous :  thus  the  female 
of  SparassuB  smaragdulua  is  dullish  green,  whilst  the  adult  male 
has  the  abdomen  of  a  fine  yellow,  with  three  longitudinal  stripes 
of  rich  red.    In  certain  species  of  Thomisus  the  sexes  closely 
resemble  each  other,  in  others  they  differ  much ;  and  analogous 
cases  occur  in  many  other  genera.    It  is  often  difficult  to  say 
which  of  the  two  sexes  departs  most  from  the  ordinary  coloration 
of  the  genus  to  which  the  species  belong ;  but  Mr.  Blackwall 
thinks  that,  as  a  general  rule,  it  is  the  male ;  and  Canestrini  ^* 
remarks  that  in  certain  genera  the  males  can  be  8X)ecifical]y  dis- 
tinguished with  ease,  but  the  females  with  great  difficulty.    I  am 
informed  by  Mr.  Blackwall  that  the  sexes  whilst  young  usually 
resemble  each  other ;  and  both  often  undergo  great  changes  in 
colour  during  their  successive  moults,  before  arriving  at  maturity. 
In  other  cases  the  male  alone  appears  to  change  colour.     Thus 
the  male  of  the  above  bright-coloured  Sparassus  at  first  re- 
sembles the  female,  and  acquires  his  peculiar  tints  only  when 
nearly  adult.    Spiders  are  possessed  of  acute  senses,  and  exhibit 
much  intelbgence;  as  is  well  known^  the  females  often  shew 
the  strongest  afiection  for  their  eggs,  which  they  carry  about 
enveloped  in  a  silken  web.    The  males  search  eagerly  for  the 
females,  and  have  been  seen  by  Canestrini  and  others  to  fight  for 
possession  of  them.    This  same  author  says  that  the  union  of  the 
two  sexes  has  been  observed  in  about  twenty  species ;  and  he 
asserts  positively  that  the  female  rejects  some  of  the  males  who 
court  her,  threatens  them  with  open  mandibles,  and  at  last  affcer 
long  hesitation  accepts  the  chosen  one.    From  these  several 
considerations,  we  may  admit  with  some  confidence  that  the 
well-marked  differences  in  colour  between  the  sexes  of  certain 
species  are  the  results  of  sexual  selection ;  though  we  have  not 
here  the  best  kind  of  evidence, — ^the  display  by  the  male  of  his 
ornaments.    From  the  extreme  variability  of  colour  in  the  male 
of  some  S2)ecies,  for  instance  of  Theridion  lineatum,  it  would 
appear  that  these  sexual  characters  of  the  males  have  not  as  yet 
become  well  fixed.    Canestrini  draws  the  same  conclusion  from 

"  *A  History  of  the  Spiders  of  *Caratteri  sessuali  secondarii  degli 

Great  Britain,'  1861-^.     For  the  Arachnid!,'  in  the  <Atti  della  Soc. 

following  facts,  see  pp.  77,  88,  102.  Veneto-Trentina  di  Sc.  Nat.  Padova,* 

"  This  author  has  recently  pub-  vol.  i.  Fasc.  3,  1873. 
lished     a    rnluable    essay    on    the 
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the  fact  that  the  males  of  certain  species  present  two  forms, 
differing  from  each  other  in  the  size  and  length  of  their  jaws ;  and 
this  reminds  ns  of  the  aboYO  cases  of  dimorphic  crastaceans. 

The  male  is  generally  much  smaller  than  the  female,  sometimes 
to  an  extraordinary  degree,^  and  he  is  forced  to  be  extremely 
cautions  in  making  his  advances,  as  the  female  often  carries  her 
coyness  to  a  dangerous  pitch.  De  Geer  saw  a  male  that ''  in  the 
midst  of  his  preparatory  caresses  was  seized  by  the  object  of 
his  attentions,  enyeloped  by  her  in  a  web  and  then  devoured,  a 
sight  which,  as  he  adds,  filled  him  with  horror  and  indignation."  ^^ 
The  Bev.  O.  P.  Cambridge^  accounts  in  the  following  manner 
for  the  extreme  smallness  of  the  male  in  the  genus  Kephila. 
"  M.  Vinson  gives  a  graphic  account  of  the  agile  way  in  which 
"  the  diminutive  male  escapes  from  the  ferocity  of  the  female,  by 
gliding  about  and  playing  hide  and  seek  over  her  body  and 
along  her  gigantic  limbs :  in  such  a  pursait  it  is  evident  that 
"  the  chances  of  escape  would  be  in  &vour  of  the  smallest  males, 
"  while  the  larger  ones  would  fall  early  victims ;  thus  gradually 
"  a  diminutive  race  of  males  would  be  selected,  tmtil  at  last  they 
"  would  dwindle  to  the  smallest  possible  size  compatible  with  the 
**  exercise  of  their  generative  fonctions, — in  fact  probably  to  the 
size  we  now  see  them,  i.e.,  so  small  as  to  be  a  sort  of  parasite 
upon  the  female,  and  either  beneath  her  notice,  or  too  agile  and 
too  small  for  her  to  catch  without  great  difficulty." 
Westring  has  made  the  interesting  discovery  that  the  males 
of  several  species  of  Theridion**  have  the  power  of  making 
a  stridulating  sound,  whilst  the  females  axe  mute.  The  ap- 
paratus consists  of  a  serrated  ridge  at  the  base  of  the  abdomen, 
against  which  the  hard  hinder  part  of  the  thorax  is  rubbed ;  and 
of  this  structure  not  a  trace  can  be  detected  in  the  females.  It 
deserves  notice  that  several  writers,  including  the  well-known 
arachnologist  Walckenaer,  have  declcured  that  spiders  are  attracted 
by  music."   From  the  analogy  of  the  Orthoptera  and  Homoptera, 
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'*  Aug.  Vinson  ('Aran^ides  des 
lies  de  la  Reunion/  pi.  yi.  figs.  1 
and  2}  gives  a  good  instance  of  the 
small  size  of  the  male,  in  Epeira 
nigra.  In  this  species,  as  I  may 
add,  the  male  is  testaceous  and  the 
female  black  with  legs  banded  with 
red.  Other  eyen  more  striking 
cases  of  inequality  in  size  between 
the  sexes  haye  been  recorded 
(*  Quarterly  Journal  of  Science/ 
1066,  July,  p.  4<i9);  but  I  have 
■ot  aeeu  the  miginAl  accounts. 

**  Rirby  and  fipeuee,  '  Introduc- 


tion to  Entomology/  vol.  i.  1818, 
p.  280, 

^  *Proc.Zoolog.  Soc'  1871,  p.  621. 
.  '*  Theridion  (^Asagena,  Sund.) 
serratipeSj  A^punctcttum  et  guttn- 
ttun;  see  Westring,  in  Kroyer, 
*  Naturhist.  Tidskrift/  vol.  iy.  1842- 
1843,  p.  349;  and  vol.  ii.  1846- 
1849,  p.  342.  See,  also,  for  other 
species,  'Aranero  Suecicie,*  p.  184. 

'♦  Dr.  H.  H.  van  Zouteveen,  in 
his  Dutch  translation  of  this  woric 
(vol.  i.  p.  444),  has  collected  sei-eral 
eases. 
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to  be  described  in  the  next  chapter,  we  may  feel  ahnost  snre  that 
the  stridalation  serves,  as  Westring  also  belieyes,  to  call  or  to 
excite  the  female;  and  this  is  the  first  case  known  to  me  in  the 
ascending  scale  of  the  animal  kingdom  of  sounds  emitted  for 
this  pnrpose.** 

Glass,  Myriapoda. — ^In  neither  of  the  two  orders  in  this  class, 
the  millipedes  and  centipedes,  can  I  find  any  well-marked 
instances  of  such  sexual  di£ferences  as  more  particularly  concern 
us.  In  Qlomeris  limbaia,  however,  and  perhaps  in  some  few 
other  species,  the  males  differ  sUghtly  in  colour  from  the  females ; 
but  this  Glomeris  is  a  highly  variable  species.  In  the  males  of 
the  Diplopoda,  the  legs  belonging  either  to  one  of  the  anterior  or 
of  the  posterior  segments  of  the  body  are  modified  into  pre- 
hensile hooks  which  serve  to  secure  the  female.  In  some  species 
of  lulus  the  tarsi  of  the  male  are  furnished  with  memfanuious 
suckers  for  the  same  purpose.  As  we  shall  see  when  we  treat 
of  Insects,  it  is  a  much  more  unusual  circumstance,  that  it  is 
the  female  in  Lithobius,  which  is  furnished  with  prehensilo 
appendages  at  the  extremity  of  her  body  for  holding  the  male.^ 


CHAPTER  X 
Skoondabt  Sbxual  Chabaotbbs  of  Irssots. 

Diversified  stractures  possessed  bj  the  males  for  seizing  the  feinal< 
Differences  between  the  sexes,  of  which  the  meaning  is  not  understood — 
Difference  in  size  between  the  sexes — ^Thysanura — Diptera — ^Hemiptera 
— Homoptera,  mnsical  powers  possessed  by  the  males  alone — Orthoptera, 
musical  instruments  of  the  males,  much  diversified  in  stmctore ; 
pugnacity ;  colours — Neuroptera,  sexual  differences  in  colour — Hyme- 
noptera,  pugnacity  and  colours— Coleoptera,  colours;  furnished  with 
great  horns,  apparently  as  an  ornament ;  battles ;  stridulating  organs 
generally  common  to  both  sexes. 

In  the  immense  class  of  insects  the  sexes  sometimes  differ  in 
their  locomotive-organs,  and  often  in  their  sense-organs,  as  in 
the  pectinated  and  beautifully  plumose  antennse  of  the  males  of 
many  species.  In  Chloeon,  one  of  the  Ephemerae,  the  male  has 
great  pillared  eyes,  of  which  the  female  is  entirely  destitute.* 
The  ocelli  are  absent  in  the  females  of  certain  insects,  as  in  the 

'^  Hilgendorf,  however,  has  lately  '  Hist.  Nat.  des  Insectes  :  Apt^res,' 
called  attention  to  an  analogous  tom.  iv.  1847,  pp.  17,  19,  68. 
structure  in  some  of  the  higher  *  Sir  J.  Lubbock,  *  Transact, 
crustaceans,  which  seems  adapted  Linnean  See.'  vol.  xxv.  1866,  p. 
to  produce  sound;  see  *  Zoological  484.  With  respect  to  the  Ma- 
Record,'  1869,  p.  603.  tiliidaB    see     Westwood,    •  Modem 

«•  Walckenaer     et     P.    Gervais,  Class,  of  Insects,' vol.  ii.  p.  213. 
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MntiilidiB;  and  here  the  females  are  likewise  wingless.  Bnt 
we  aie  chiefly  concerned  with  striictnres  by  which  one  male  is 
enabled  to  conquer  another,  either  in  battle  or  courtship,  through 
his  strength,  pugnacity,  ornaments,  or  music.  The  innumerable 
contriyances,  therefore,  by  which  the  male  is  able  to  seize  the 
female,  may  be  briefly  passed  over.  Besides  the  complex  structures 
at  the  apex  of  the  abdomen,  which  ought  perhaps  to  be  ranked 
as  primary  organs,*  "  it  is  astonishing,"  as  Mr.  B.  D.  Walsh'  has 
remarked,  "  how  many  different  organs  are  worked  in  by  nature 
"  for  the  seemingly  insignificant  object  of  enabling  the  male  to 
"  grasp  the  female  firmly."  The  mandibles  or  jaws  are  some- 
times used  for  this  purpose ;  thus  the  male  Corydalis  comutus  (a 
neuiopterons  insect  in  some  degree  allied  to  the  Dragon-flies,  &c.) 
has  immense  curved  jaws»  many  times  longer  than  those  of  the 
female ;  and  they  are  smooth  instead  of  being  toothed,  so  that 
he  is  thus  enabled  to  seisEe  her  without  ii^jury.^  One  of  the 
sti^-beetles  of  North  America  (Lucanus  daphus)  uses  his  jaws, 
which  are  much  larger  than  those  of  the  female,  for  the  same 
purpose,  but  probably  likewise  for  fighting.  Li  one  of  the 
sand-wasps  {AmniofhUa)  the  jaws  in  the  two  sexes  are  closely 
alike,  but  are  used  for  widely  different  purposes :  the  males,  as 
Professor  Westwood  observes,  "  are  exceedingly  ardent,  seizing 
"  their  partners  round  the  neck  with  their  sickle-shaped  jaws  ;"^ 
whilst  the  females  use  these  organs  for  burrowing  in  sand-banks 
and  making  their  nests. 

The  tarsi  of  the  front-legs  are  dilated  in  many  male  beetles,  or 
are  famished  with  broad  cushions  of  hairs ;  and  in  many  genera 
of  water-beetles  they  are  armed  with  a  round  flat  sucker,  so  that 
the  male  may  adhere  to  the  slippery  body  of  the  female.    It  is  a 


'  These  organs  in  the  male  often 
differ  in  closely-allied  species,  and 
afford  excellent  specific  characters. 
Bat  their  importance,  from  a  func- 
tional point  of  view,  as  Mr.  R. 
MacLachlan  has  remarked  to  me, 
has  probably  been  oyerrated.  It 
has  been  suggested,  that  slight  dif- 
ferences in  these  organs  would 
suffice  to  prevent  the  intercrossing 
of  well-marked  varieties  or  incipient 
species,  and  would  thus  aid  in  their 
development.  That  this  can  hardly 
be  the  case,  we  may  infer  from  the 
many  recorded  cases  (see,  for  in- 
instance,  Bronn,  '  Geschichte  der 
Natnr,'  B.  ii.  1843,  s.  164;  and 
Westwood,  '  Transact.  Ent.  Soc' 
vol.  iii.  1842,  p.  195)  of  distinct 


species  having  been  observed  in 
union.  Ml*.  MacLachlan  informs 
me  (vide  <  Stett.  Ent.  Zeitung,' 
1867,  s.  155)  that  when  several 
species  of  Phryganidse,  which  pre- 
sent strongly-pronounced  dlfierences 
of  this  kind,  were  confined  together 
by  Dr.  Aug.  Meyer,  ^y  coupled^ 
and  one  pair  produced  fertile  ova. 

*  *  The  Practical  Entomologist/ 
Philadelphia,  vol.  ii.  May,  1867, 
p.  88. 

«  Mr.  Walsh,  ibid.  p.  107. 

*  *  Modem  classification  of  In- 
sects,' vol.  ii.  1840,  pp.  205,  206. 
Mr.  Walsh,  who  called  my  attention 
to  the  double  use  of  the  jaws,  says 
that  he  has  repeatedly  observed 
this  fact. 
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mncb  more  imusnal  circxunstance  that  the  female  of  some  water- 
beetles  (DytiBcns)  have  their  elytra  deeply  grooved,  and  in 
Acilius  aulcatm  thickly  set  with  hairs,  as  an  aid  to  the  mal& 

The  femaJes  of  some  other  water- 
beetles  (Hydropoms)  have  their 
elytra  punctured  for  the  same 
purpose.*  In  the  male  of  Crabro 
crihrariw  (fig.  9),  it  is  the  tibia 
which  is  dilated  into  a  broad 
homy  plate,  with  minute  mem- 
braneous dots,  giving  to  it  a  sin- 
gular appearance  like  that  of  a 
riddle.''  In  the  male  of  Penthe 
(a  genus  of  beetles)  a  few  of  the 
middle  joints  of  the  antennie  are 
dilated  and  furnished  on  the  in- 
ferior surface  with  cushions  of  hair, 
exactly  like  those  on  the  tarsi  of 
the  GorabidsB, ''  and  obviously  for 
'' the  same  end."  In  male  dragon- 
flies,  "the  appendages  at  the  tip 
"  of  the  tail  are  modified  in  an 
almost  infinite  variety  of  curious 
patterns  to  enable  them  to  em- 
*'  brace  the  neck  of  the  female.'' 
Lastly,  in  the  males  of  many  in- 
sects, the  legs  are  famished  with  peculiar  spines,  knobs  or 
spurs;  or  the  whole  leg  is  bowed  or  thickened,  but  this  is  by  no 
means  invariably  a  sexual  character ;  or  one  pair,  or  all  three 
pairs  are  elongated,  sometimes  to  an  extravagant  length.' 

The  sexes  of  many  species  in  all  the  orders  present  differences, 
of  which  the  meaning  is  not  understood.  One  curious  case  is 
that  of  a  beetle  (fig.  10),  the  tnale  of  which  has  the  left  mandible 
much  enlarged;  so  that  the  mouth  is  greatly  distorted.    In 


« 


(t 


Fig.  9.  Crabro  cribrarlua.   Upper  figure, 
male;  lower  figure,  female. 


another  Carabidous  beetle,  Eurygnathus,*^  we  have  the  case, 

•  We  haye  here  a  curious  and      *  Introduction  to  Entomology,*  vol. 
inexplicable  case  of  dimorphism,  for     iii.  1826,  p.  305. 

^  Westwood,  *  Modem  Class.'  vol. 
ii.  p.  193.  The  following  state- 
ment  about  Penthe,  and  others  in 
inverted  commas,  are  taken  from 
Mr.  Walsh,  « Practical  Kntomolo. 
gist,'  Philadelphia,  vol.  ii.  p.  88. 

•  Kirby  and  Spenee,  '  Introduct.' 
&o.,  vol.  iii.  pp.  832-336. 

*  Mnseeta   Mader«nsia,'  1854,  p. 

to. 


some  of  the  females  of  four  Euro- 
pean species  of  Dytiscus,  and  of 
certain  species  of  Hydroporus,  have 
their  elytra  smooth;  and  no  inter- 
mediate gradations  between  the 
suloated  or  punctured,  and  the  quite 
smooth  elytra  have  been  observed. 
See  Xyr,  H.  Schaum,  as  quoted  in 
the  <  Zoologist,'  v«i.  v.-vi.  1847-48, 
p.  1896.     Also  Kirby  and  Spence, 
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unique  as  far  as  known  to  Hr.  Wollaaton,  of  the  head  of  the 
female  being  mooh  broader  and  larger,  Uumgh  in  a  variable 
d^^ree,  than  that  of  the  male.  Any  nomber 
of  such  oases  could  be  given.  The;  aboand 
in  the  Lepidoptera:  one  of  the  most  extra- 
ordinary is  that  certain  male  bntterflies 
have  their  fore-legs  more  or  leas  atrophied, 
vith  the  tibiee  and  torei  reduced  to  mere  ni- 
dimentAr;  knobs.  The  wings,  alao,  in  the  two 
'  sexes  often  differ  in  nenration,"  and  eomo- 
timea  considerably  in  outline,  as  in  the  Ari^ 
coTia  epitia,  which  was  shewn  to  me  in  the 
British  Huaenm  by  lb.  A.  Bntler.  The  mates 
of  certain  SoiiUt  American  butterflies  have 
tuRs  of  hair  on  the  nuq^iuB  of  the  wings, 
and  homy  exorescences  on  the  discs  of  the 
posterior  pair."  In  Eeveml  British  bnttor- 
flico,  as  shewn  by  Ur.  Woafor,  the  males  alone 
are  in  parts  clothed  with  peculiar  scales. 

The  use  of  the  bright  li^t  of  the  female 
glow-worm  has  been  subject  to  maoh  discus* 
sioD.  The  male  is  feebly  Imoinons,  as  are  the 
lame  and  eren  the  eggs.  It  has  been  sup- 
posed by  some  authors  that  the  l%ht  serves  to 
frighten  away  enemiee,  and  by  others  to 
gnide  the  male  to  the  female.  At  lost,  Mr. 
Belt"  appears  to  faare  solved  the  difflonlty: 
he  finds  that  all  the  Lampyridte  which  he  has 
tried  are  highly  diatostefal  to  insectivorons 
mammals  and  birds.  Hence  it  is  in  accordance 
with  Mr.  Bates' view,  hereafter  to  be  explained, 
that  many  insects  mimio  the  Lami^dfe 
closely,  in  order  to  be  mistaken  for  them,  and 
thns  to  escape  destmotion.  He  farther  be- 
lieves that  the  Inminons  species  profit  by 
being   at   once    rect^nised    as   unpalatable. 


T»phrtia»rcs 


llgnr^  r«nilll<?. 


It  is  probable  that  the  same  explanation  may  be  extended  fe  tho 


'•  H  Doubleday,  '  Annals  and 
Mag.  of  Nat.  Hi.t.'  Tol.  i.  1848,  p. 
379.  I  may  add  that  tho  wlngn  in 
cartain  Hjpmsaaptira  (•«  SbuckanI, 
•  FoHorinl  HTneODp.'  1837,  pp.  30- 
4^)  iliffpr  in  neurntioa  sccoHlng  lo 


74.  Mr.  Wonfor'a  obMrmlions  an 
quoted  in  '  Popular  Scieuce  Revinw, 
1868,  p.  34.1. 

'*  ''AaNBtDTBlMinNICHntf-aa, 
1874,  pp.  3lfi-3S0.  On  the  ph*w 
photmconceof  thfl  (!jj!9,8eo  'Annnh 
and  Mag.  of  Vat.  Hi*t.'  ISTl,' Mot. 
p.  372. 
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Elaters,  both  sexeB  of  which  are  highly  lamioous.  It  is  not 
known  why  the  wings  of  the  female  glow-wonn  haye  not  been 
deyeloped;  but  in  her  present  state  she  closely  resembles  a 
larva,  and  as  larvso  are  so  largely  preyed  on  by  many  animals, 
we  can  understand  why  she  has  been  rendered  so  much  more 
luminous  and  conspicuous  than  the  male ;  and  why  the  larrsB 
themselves  are  likewise  luminous. 

Diff^enee  in  Size  between  the  Sexes, — ^With  insects  of  all  kinds 
the  males  are  commonly  smaller  than  the  females;  and  this 
difiference  can  often  be  detected  even  in  the  lanral  state.  So 
considerable  is  the  difference  between  the  male  and  female 
cocoons  of  the  silk-moth  (Bombyx  mori),  that  in  France  they  are 
separated  by  a  particular  mode  of  weighing."  In  the  lower 
classes  of  the  animal  kingdom,  the  greater  size  of  the  females 
seems  generally  to  depend  on  their  deyeloping  an  enormous 
number  of  ova ;  and  this  may  to  a  certain  extent  hold  good  with 
insects.  But  Dr.  Wallace  has  suggested  a  much  more  probable 
explanation.  He  finds,  after  carefully  attending  to  the  deyelop- 
ment  of  the  caterpillars  of  Bombyx  eynthia  and  jfamamai^  aid 
especially  to  that  of  some  dwarfed  caterpillars  reared  from  a 
second  brood  on  unnatural  food,  "  that  in  proportion  as  the  in- 
"  dividual  itloth  is  finer,  so  is  the  time  required  for  its  metamor^ 
phosis  longer;  and  for  this  reason  the  female,  which  is  the 
larger  and  heavier  insect,  from  haying  to  carry,  her  numerous 
eggs,  will  be  preceded  by  the  male,  which  is  smaller  and  has 
less  to  mature."  '*  Now  as  most  insects  are  short-lived,  and  as 
they  are  exposed  to  many  dangers,  it  would  manifestly  be  ad- 
yantageous  to  the  female  to  be  impregnated  as  900a  as  possible. 
This  end  would  be  gained  by  the  males  being  first  matured  in 
large  numbers  ready  for  the  advent  of  the  fismalefi ;  and  this 
again  would  naturally  follow,  as  Mr.  A,  B.  Wallace  has  re- 
marked,^' through  natural  selection;  for  the  smaller  males 
would  be  first  matured,  and  thus  would  procreate  a  large 
number  of  offspring  which  would  inherit  the  reduced  size  of 
their  male  parents,  whilst  the  larger  males  from  being  matured 
later  would  leaye  fewer  ofiispring. 

There  are,  however,  exceptions  to  the  rule  of  male  insects 
being  smaller  than  the  females :  and  some  of  these  exceptions  are 
intelligible.  Size  and  strength  would  be  an  advantage  to  the 
males,  which  fight  for  the  i)06se8sion  of  the  females;  and  in 
these  cases,  as  with  the  stag-beetle  (Lucanus),  the  males  are 
larger  than  the  females.     There  are,  however,  other  beetles 

1*  Robinet,  'Vers  i  Soie,'  1848,     toI.  t.  p.  486. 
p.  207.  "  *  Journal  of  Proc  Ent.  Soc. 

>«  'Transact.  Ent.  Soc'  3rd  aeries,     Feb.  4th,  1867,  p.  Izxt 
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irhich  are  not  known  to  fight  together^  of  which  the  males 
exceed  the  females  in  size ;  and  the  meaning  of  this  fact  is  not 
known;  bnt  in  some  of  these  cases,  as  with  the  huge  Dynastes 
and  Megasoma,  we  can  at  least  see  that  there  wonld  be  no 
necessity  for  the  males  to  be  smaller  than  the  females,  in  order 
to  be  matured  before  them,  for  these  beetles  are  not  short-liyed, 
and  there  wonld  be  ample  time  for  the  pairing  of  the  sexes.  So 
again,  male  dragon-flies  (Libellulidsa)  are  sometimes  sensibly 
larger,  and  never  smaller,  than  the  females;'^  and  as  Mr. 
MacLachlan  believes,  they  do  not  generally  pair  with  the  females 
nntil  a  week  or  fortnight  has  elapsed,  and  imtil  they  have 
assumed  their  proper  masculine  colours.  But  the  most  curious 
case,  shewing  on  what  complex  and  easily-overlooked  relations, 
so  trifling  a  character  as  difference  in  size  between  the  sexes 
may  depend,  is  that  of  the  aculeate  Hymenoptera ;  for  Mr.  F. 
Smith  informs  me  that  throughout  nearly  the  whole  of  this 
large  gionp,  the  males,  in  accordance  with  the  general  rule,  are 
smaller  than  the  females,  and  emerge  about  a  week  before  them ; 
but  amongst  the  Bees,  the  males  of  ApU  mdUfica^  Anthidium 
Tnanicatum,  and  Anthcphoraacervarum,  and  amongst  the  Fossores, 
the  males  of  the  Methoca  tehneumontdes,  are  larger  than  the 
females.  The  explanation  of  this  anomaly  is  that  a  marriage 
flight  is  absolutely  necessary  with  these  species,  and  the  male 
requires  great  strength  and  size  in  order  to  carry  the  female 
through  the  air.  Increased  size  has  here  been  acquired  in  op- 
I)06ition  to  the  nsnal  relation  between  size  and  the  period  of 
development,  for  the  males,  though  larger,  emerge  before  the 
smaller  females. 

We  will  now  review  the  several  Orders,  selecting  such  facts 
as  more  particularly  concern  us.  The  Lepidoptera  (Butterflies 
and  Moths)  will  be  retained  for  a  separate  chapter. 

Order,  Thyganura, — The  members  of  this  lowly  organized 
order  are  wingless,  dull-coloured,  minute  insects,  with  ugly, 
almost  misshapen  heads  and  bodies.  Their  sexes  do  not  differ ; 
but  they  are  interesting  as  shewing  us  that  the  males  pay 
sednlous  court  to  the  females  even  low  down  in  the  animal 
scale.  Sir  J.  Lubbock  ^^  says :  "  it  is  very  amnsing  to  see  these 
"  little  creatures  (Smynthurus  luteus)  coquetting  together.  The 
"  male,  which  is  much  smaller  than  the  female,  runs  round  her, 
"  and  they  butt  one  another,  standing  face  to  face,  and  moving 

'*  For  this  and  other  statements  see  p.  344. 
on  the  size  of  the  sexes,  see  Kirby         "  *  Transact.  Linnean  Soc.'  vol, 

and  Spence,  ibid.  rol.  iii.  p.  300 ;  zzyi.  1868,  p.  296. 
on  the  daration  of  life  in  insects, 


28o  Tlie  DescefU  of  Man,  Pakt  II. 


€t 


it 


backward  and  forward  like  two  playful  lambs.  Then  the 
"  female  pretends  to  run  away  and  the  male  runs  after  her  wilh 
a  queer  appearance  of  anger,  gets  in  front  and  stands  facing 
her  again ;  then  she  turns  coyly  round,  but  he,  quicker  and 
"  more  active,  scuttles  round  too,  and  seems  to  whip  her 
"  with  his  antenna ;  then  for  a  bit  they  stand  face  to  face, 
"  play  with  their  antenn»,  and  seem  to  be  all  in  all  to  one 
"  another." 

Order,  Diptera  (Flies).— The  sexes  differ  little  in  colour.  The 
greatest  difference,  known  to  Mr.  E.  Walker,  is  in  the  genus 
Bibio,  in  which  the  males  are  blackish  or  quite  black,  and  the 
females  obscure  brownish-orange.  The  genus  Elaphomyia,  di^^ 
covered  by  Mr.  Wallace  ^®  in  New  Guinea,  is  liighly  remarkable, 
as  the  males  are  furnished  with  horns,  of  which  tho  females  are 
quite  destitute.  The  horns  spring  from  beneath  the  eyes,  and 
curiously  resemble  those  of  a  stag,  being  either  branched  or  pal- 
mated.  Jn  one  of  the  species,  they  equal  the  whole  body  in 
length.  They  might  be  thought  to  be  adapted  for  fighting,  but 
as  in  one  species  they  are  of  a  beautiful  pink  colour,  edged  with 
black,  with  a  pale  central  stripe,  and  as  these  insects  have 
altogether  a  very  elegant  appearance,  it  is  perhaps  more  probable 
that  they  serve  as  ornaments.  That  the  males  of  some  Diptera 
fight  together  is  certain ;  for  Prof.  Westwood  ^^  has  several  times 
seen  this  with  the  TipulsB.  The  males  of  other  Diptera  ap- 
parently try  to  win  the  females  by  their  music:  H.  Muller" 
watched  for  some  time  two  males  of  an  Eristalis  courting  a 
female;  they  hovered  above  her,  and  flew  from  side  to  sMe, 
making  a  high  hummiog  noise  at  the  same  time.  Gnats  and 
mosquitoes  (Gulicida;  also  seem  to  attract  each  other  by  hum- 
ming ;  and  Prof.  Mayer  has  recently  ascertained  that  the  hairs 
on  the  antennsB  of  the  male  vibrate  in  unison  with  the  notes  of  a 
tuning-fork,  within  the  range  of  the  sounds  emitted  by  the  female. 
The  longer  hairs  vibrate  sympathetically  with  the  graver  notes, 
and  the  shorter  hairs  with  the  higher  ones.  Landois  also  asserts 
that  he  has  repeatedly  drawn  down  a  whole  swarm  of  gnats  by 
uttering  a  particular  note.  It  may  be  added  that  the  mental 
faculties  of  the  Diptera  are  probably  higher  than  inmost  other  in- 
sects, in  accordance  with  their  highly  developed  nervous  system.^ 

"  *The  Malay  Archipelago,*  vol.         «»  See  Mr.  B.  T.  Lowne's  interest- 

ii.  1869,  p.  313.  ing  work,  '  On  the  Anatomy  of  the 

»»  *  Modern  Classification   of  In-  Blow-fly,  Musca  vomitoria,'  1870,  p. 

sects,*  vol.  ii.  1840,  p.  5'26.  14.     He  remarks  (p.  33)  that,  "  the 

^  Anweodaag,  &c.,  ^  Verh.  d.  n.  *f  captured  flies   utter   a    peculiar 

y.  Jahrg.*  xxix.  p.  80.     Maf  er,  in  ^  pUintive  note,  and  that  this  soanil 

*  American  Naturalist/  1874,  p.  236.  '<  crvms  oihtr  flies  to  disappear." 
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Order,  Bemiptera  (Field-Bugs).— Mr.  J.  W.  Douglas,  who  has 
XMLrticnlarly  attended  to  the  British  species,  has  kindly  given  me 
an  account  of  their  sexual  differences.  The  males  of  some  species 
ore  furnished  with  wings,  whilst  the  females  are  wingless ;  the 
sexes  differ  in  the  form  of  their  bodies,  elytra,  antenna  and  tarsi ; 
but  OS  the  signification  of  these  differences  are  unknown,  they 
may  be  here  passed  over.  The  females  are  generally  larger  and 
more  robust  than  the  males.  With  British,  and,  as  far  as 
Mr.  Douglas  knows,  with  exotic  species,  the  sexes  do  not 
commonly  differ  much  in  colour;  but  in  about  six  British 
species  the  male  is  considerably  darker  than  the  female,  and 
in  about  four  other  species  the  female  is  darker  than  the  male. 
Both  sexes  of  some  species  are  beautifully  coloured;  and  as 
these  insects  emit  an  extremely  nauseous  odour,  their  con- 
spicuous colours  may  serve  as  a  signal  that  they  are  unpalat- 
able to  insectivorous  animals.  In  some  few  cases  their  colours 
appear  to  be  directly  protective:  thus  Prof.  Hoffmann  informs 
me  that  he  could  hardly  distinguish  a  small  pink  and  green 
species  from  the  buds  on  the  trunks  of  lime-trees,  which  this 
inaeot  frequents. 

Some  species  of  Reduvidffi  make  a  stridulating  noise;  and,  in 
the  case  of  Pirates  stridulw,  this  is  said  ^  to  be  effected  by  the 
movement  of  the  neck  within  the  pro-thoracic  cavity.  Accord- 
ing to  Westring,  Beduvius  personatus  also  stridulates.  But  I 
have  no  reason  to  suppose  that  this  is  a  sexual  character,  ex- 
cejytiDg  tfaat  with  non-social  insects  there  seems  to  be  no  use 
for  sound-producing  organs,  unless  it  be  as  a  sexual  call. 

Order,  Eomopiera. — Every  one  who  has  wandered  in  a  tropi- 
cal forest  must  have  been  astonished  at  the  din  made  by  the 
male  Cicadse.  The  females  are  mute;  as  the  Grecian  poet 
Xenarchus  says,  "  Happy  the  Cicadas  live,  since  they  all  have 
"  voiceless  wives."  The  noise  thus  made  could  be  plainly  heard 
on  board  the  "  Beagle,"  when  anchored  at  a  quarter  of  a  mile 
from  the  shore  of  Brazil ;  and  Captain  Hancock  says  it  can  be 
heard  at  the  distance  of  a  mile.  The  Greeks  formerly  kept,  and 
the  Chinese  now  keep  these  insects  in  cages  for  the  sake  of 
their  song,  so  that  it  must  be  pleasing  to  the  ears  of  some  men." 
The  CicadidsB  usually  sing  during  the  day,  whilst  the  Fulgoridsd 
appear  to  be  night-songsters.  The  sotmd,  according  to  Londois/^* 

**  Westwood,  *  Modern  Class,  of  also,  on  the  Fulgoridse,  Kirby  and 

Insects,'  Tol.  ii.  p.  473.  Spence,  *  Introduct.'  70!.  ii.  p.  401. 

''  These   particulars    are    taken         '*  'Zeitschrift  fUr  wissenschaft. 

from  Westwood's  *  Modem  Class,  of  Zoolog.'  B.  xth.  1807,  s.  152-158. 
insects,'  vol.  ii.  1840,  p.  422.     See, 
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is  prodnoed  by  the  Tihration  of  the  lips  of  the  spiracles,  whidi 
are  set  into  motion  by  a  corrent  of  aii  emitted  from  the  traehee ; 
bat  this  view  has  lately  been  disputed.  Dr.  Powell  appeals  to 
have  proved^'  that  it  is  produced  by  the  Tibration  of  a  mem- 
brane, set  into  action  by  a  sx)ecial  muscle.  In  the  living  insect, 
whilst  sbidulating,  this  membrane  can  be  seen  to  vibrate ;  and 
in  the  dead  insect  the  proper  sound  is  heard,  if  the  muscle, 
when  a  little  dried  and  hardened,  is  pulled  with  the  point  of  a 
pin.  In  the  female  the  whole  complex  musical  apparatus  is 
present,  but  is  much  less  dcTcloped  than  in  the  male,  and  is 
never  used  for  producing  sound. 

With  respect  to  the  object  of  the  music,  Dr.  Hartman,  in 
speaking  of  the  Cicada  septemdecim  of  the  United  States,  says,  ** 
"  the  druins  are  now  (June  6th  and  7th«  1851)  heard  in  all 
"  directions.  This  I  believe  to  be  the  marital  summons  from 
"  the  males.  Standing  in  thick  chestnut  sprouts  about  as  higli 
''  as  my  head,  where  hundreds  were  around  me,  I  observed  the 
"  females  coming  around  the  drumming  males."  He  adds, "  this 
"  season  (Aug.  1868)  a  dwarf  pear-tree  in  my  garden  produced 
"  about  fifty  larvse  of  Cic  pruinosa ;  and  I  several  times  noticed 

the  females  to  alight  near  a  male  while  he  was  uttering  hi.s 

clanging  notes."  Fritz  MuUer  writes  to  me  from  S.  Brazil 
that  he  has  often  listened  to  a  musical  contest  between  two  or 
three  males  of  a  species  with  a  particularly  loud  voice,  seated 
at  a  considerable  distance  irom  each  other :  as  soon  as  one  had 
finished  his  song,  another  immediately  began,  and  then  another. 
As  there  is  so  much  rivalry  between  the  males,  it  is  probable 
that  the  females  not  only  find  them  by  their  sounds,  but  that, 
like  female  birds,  they  are  excited  or  allured  by  the  male  with 
the  most  attractive  voice. 

I  have  not  heard  of  any  well-marked  cases  of  ornamental 
differences  between  the  sexes  of  the  Homoptera.  Mr.  Douglas 
informs  me  that  there  are  three  British  species,  in  which  the 
male  is  block  or  marked  with  block  bands,  whilst  the  females  axe 
pale-coloUred  or  obscure. 

Order,  Orthoptera  (Crickets  and  Grasshoppers). — The  males  in 
the  three  saltatorial  families  in  this  Order  are  remarkaUe  for 
their  musical  powers,  namely  the  Achetidsd  or  crickets,  the 
Looustidffi  for  which  there  is  no  equivalent  English  name,  and  the 
Acridiidie  or  grasshoppers.    The  stridulation  produced  by  some 

'*  'Transact.   New   Zealand    In-  from  a  'Journal  of  the  Doings  of 

stitnte,'  rol.  v.  1873,  p.  286.  Cicada  septemdecim  *  by  Dr.  Hart- 

'*  I  am   indebted  to  Mr.  Walsh  man. 
for  having  sent    me    this   extract 
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w  da* 
i»»wflf  i— lui.  «1A 
L.  EortF  hw  idwn*  (■ 
tt  ■  male.  n>e  Bnln 
of  ttna  S|»des  (fo  ?jrji?w  ^i'/raiarim)  vidlKt  tnqiiked  «JA  tbe 
finale  stridafade  from  ■■^et  tr  jedaoE?,  if  ififKOMfaod  In'  otbcr 
mkles.  The  htwMe  niftei  tIkb  fmpraed  al  i^t  nsra  n$  t«hv 
to  ran  He  iFikwE.*'  Is  ficrrth  Amoia  dv  Katj^did  iPlftjr- 
p^Uam  oMK«r»]i.oneof1kIjoaistiifa)nd«cnbed"as»]aBt- 

"  his  Doi^  fa^Me,  vhfle  riral  nota  jnot  fin^  tfat  iiet^hMnag 
"  trees,  and  tte  giom  nmnd  vidi  tiv  oil  of  Kotf-MJ~Af-did 
"  the  STe4aBe  ■i^t.''  Mr. 
Bntc*,  in  qieskiBe  of  the  Koto- 
pean  fiddoxfat  <aoe  <tf  tte 
AcheUaXBTS, "  the  male  ^ 
"  been  otnemd  to  ptaoe  tum- 
"  self  in  the  eranng  at  the 


"  stridolate  jmtii  a  female  ap- 
"  proacheB,  when  the  kroder 


"  moK  subdued  toae,  whilst 

"  the  BDCoeaifol  musician  ca- 

"  raaan  with  his  antenna  the 

"  mate  he  has  wml"'     Dt. 

Scndder  was  able  to  excite  one  S'wj.^^U;ii;i""T^"J!l:™,'*^> 

of  these  insects  to  answer  nim,  wiiicdhtdte,  uikii  mwnUM.  •b(«ii« 

by  rubbing  on  a  file  with  a  j^^^^,  „pp,r  ^rtkor  «f -i«^ 

quill."      In    both    eeX€«   a   re-  amr,w(ihiti»|inijR*fi«.«iiQnihD«Tnn\ 

markable  auditoiy  appar»tua  '■"« -i"".  "«.«<&(«). rf.r,,-^, 
has  been  disooTered  by  Von  Siebold,  sitiutod  in  the  front  legR." 

"  L.  Gailding,    'Tniuict    Una.  iods,'   rnl.    1.    ISDll,    |>.    MX     Mr. 

Soc.'  to),  it.  p.  13t.  Bales  gJTfa  n  Tpiy  IntrrtatlnR  illn* 

"  1  state  thit  on  Ihs  authoiitf  cnaion  vn  th«  gmditlotii  In   thi 

of  KoppeHi'Uebcr  die  Hciuchrecken  niiuiciil    n|ipariil  ih    or    Ihi    Ihivn 

in  SddnusUod,'  1866,  p.  32,  for  1  fainOics.        Sfo      til>n      Wi'HtniHxI. 

hnTt  in  Tviit  eadeitTDOreil  to  procare  'Modern   CIiim.'   rnl.    II.    |>|i,    .l-iri 

Korte'i  work.  nad  iM. 

"  Gilbert  While,  'N«t.  Bi«t,  of        ■"  '  Proc.    Boilnn    Snp.   of   Nut. 

Selborae,'  To),  ii.  1S25,  p.  262.  Mint.'  rol.  x\.  April,  IStitt. 

•*  Harm,  'Imeota  of  New  Eng-         "    '  Kouraau    Mnnurl    d'Annt  , 

Innd,'  184S,  p.  128.  Comp.'  (Krenrh   IrnnKlat.),  torn,   i 

"  'The  Kataratint  on  the  Ama-  IB50,  p.  667. 
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In  the  thiee  ramilies  the  sounda  are  differenUj  prodnced.    In 
the  nuJee  of  the  Achetidm  both  wing-coTBre  hare  the  Game 
apparatns ;   and  this  in  the  field-cricket  {QryHia  campatrit, 
fig.  II)  coDBiBts,  as  deEcribed  by  Landois,'^  of  from  131  to  138 
sharp,  transverse  ridges  or  teeth  (><)  on  the  under  side  of  one  of 
the  nemires  of  the  wing-corer.    This  toothed  nervuie  is  t^Mdly 
scraped  across  a  projecting,  smootb,  hard  ner- 
vnre  (r)  on  the  upper  enrfaoe  of  the  opposite 
wing.     First  one  ^rlng  is  rubbed  over  the 
other,  and  then  the  movement  is  reversed. 
£oth  wings  ore  raised  a  little  at  the  same 
time,  so  as  to  increase  the  reGonanoe.     In 
some  species  the  wing-^!overs  of  the  males  are 
furnished  at  the  base  with  a  talc-like  plat«.^'' 
I  here  give  a  diawii^  (fig.  12)  of  the  teeth  on 
the  nndei  side  of  the  nerviiTe  of  another 
FiK-  la.  Teeth  ot  Ner-  species  of  Gryllus,  viz.,  G,  dtme^iew.    With 
t'SI','ff^'u,S*  'eepect  to  the  formation  of  these  teeth.  Dr. 
Gruber  has  shewn"  that  they  have  been  de- 
veloped by  the  aid  of  selection,  from  the  minute  scales  and  hairs 
with  which  the  wings  and  body  are  covered,  and  I  eame  to  the 
same  conclnsion  with  respect  to  those  of  the  Goleoptera.     Bnt 
Dr.  Qruber  farther  shews  that  their  development  is  in  part 
directly  due  to  the  atimulns  from  the  fricticm  of  one  wing  over 
the  other. 

In  the  Locnetidte  the  opposite  wii^-covers  differ  from  each 
other  in  structure  (fig.  13).  and  the  action  cannot,  as  in  the 
last  family,  be  reversed.  The  left  wing,  which  acts  as  the 
bow,  lies  over  the  right  wing  which  serves  as  the  Mdle.  One 
of  tho  norvures  (a)  on  the  under  Burfa<«  of  the  former  is 
finoly  serrated,  and  is  scraped  across  the  prominent  nervuree 
on  the  upper  surface  of  the  opposite  or  right  wing.  In  oui 
British  Phasgonura  viridiisima  it  appeared  to  mo  that  the 
serrated  narvure  is  rubbed  against  the  rounded  hind-comer 
of  the  opposite  wing,  the  edge  of  which  is  thickened,  coloured 
brown,  and  very  sharp.  In  the  right  wing,  bnt  not  in  the  left, 
there  is  a  little  plate,  as  transparent  as  talc,  surrounded  by 
nerrurea,  and  called  the  speculum.  In  EpJiippiger  vilium,  a 
member  of  this  same  family,  we  have  a  curious  subordinate 
modification ;  for  the  wing-covers  are  greatly  reduced  in  size, 
bnt  "  the  postorior  part  of  the  pro-thorax  is  elevated  into  a  kind 

"  'Zeitnchrid   Tilr  wisscnschsft.         "   '  Ueb«r   iler   Tonapparat   der 

Zoolog.'  B.  iTii.  1867,  e.  IIT.  Locustidcn,  ein  Bcitmg   inm   Dti- 

»  Wwtwnod,  'Modern  Clais.   of  winiamus,'  'Zeitsch.  filr  wiBMDMli. 

Inseclf,'  vol.  I.  p.  440.  Zoning.'  B,  iiii,  Ifi72.  p.  I'M). 
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"  of  dome  over  tlie  wing-coTOTB,  and  whivfa  has  prolMbly  thu 
"  effect  of  inciraf  itig  tho  Bound."  ^' 


Vis-  13.    CblDroenlna  TuiUDii  (fiom  DuUx).    a,  b.  LoUs  oC opposilc  nlngKxivtrs. 

We  thus  see  that  the  musical  appanitiiB  is  more  differentiated 
or  specialised  in  the  Locustidra  (which  include,  I  believe,  the 
most  powerful  performers  in  the  Order),  than  in  the  Acbetids, 
ID  wUch  both  wing-covers  have  the  same  stmcture  and  tho 
same  function."  Landoia,  however,  detected  in  one  of  the 
Locnstidte,  namely  in  Dccticus,  a  short  and  narrow  row  of  small 
teeth,  mere  rudiments,  on  the  inferior  surCace  of  the  right  wing- 
cover,  which  underlies  tlie  other  and  is  never  used  as  the  bow. 
I  observed  tho  same  rudimentary  structure  on  the  under  side  of 
the  right  wing-cover  in  Phamjoaura  viridisaima.  Hence  we  may 
infer  with  confiUcnce  that  tlio  Locustidffi  are  descended  from  a 
form,  in  whiiih,  as  in  tho  existing  Achetidffi,  both  wing-covers 
had  serrated  nervures  on  the  under  surface,  iind  could  bo 
indifferently  used  as  the  bow ;  but  that  in  the  Locustidio  tho 
two  wing-covers  gradually  became  differentiated  and  perfected. 


fii.  1867,  0.121,132. 
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on  the  principle  of  the  diyision  of  labour,  the  one  to  act  ex- 
clasively  as  the  bow,  and  the  other  as  the  fiddle.  Dr.  Gmber 
takes  the  same  view,  and  has  shewn  that  rudimentary  teeth  are 
commonly  found  on  the  inferior  surfisu^e  of  the  right  wing.  By 
what  steps  the  more  simple  apparatus  in  the  Achetids  originated, 
we  do  not  know,  but  it  is  probable  that  the  basal  portions  of 
the  wing-covers  originally  overlapjied  each  other  as  they  do  at 
present;  and  that  the  friction  of  the  nervures  produced  a 
grating  sound,  as  is  now  the  case  with  the  wing-covers  of  flie 
females."*  A  grating  sound  thus  occasionally  and  accidentally 
made  by  the  males,  if  it  served  them  ever  so  little  as  a  love-call 
to  the  females,  might  readily  have  been  intensified  through 
sexual  selection,  by  variations  in  the  roughness  of  the  nervures 
having  been  continually  preserved. 

In  the  last  and  third  Family,  namely  the  Acridiidie  or 
grasshoppers,  the  stridulation  is  produced  in  a  very  different 
manner,  and  according  to  Dr.  Scudder,  is  not  so  shrill  as  in  the 
preceding  Families.  The  inner  surfEuse  of  the  femur  (fig.  14,  r) 
is  furnished  with  a  longitudinal  row  of  minute,  elegant,  lancet- 
shaped,  elastic  teeth,  from  85  to  93  in  number  ;^  and  these  are 
scraped  across  the  sharp,  projecting  nervures  on  the  wing-covers, 
which  are  thus  made  to  vibrate  and  resound.    Harris*^  says 

^ that  when  one  of  the  males 

begins  to  play,  he  first "  bends 
"  the  shank  of  the  hind-leg 
"  beneath  the  thigh,  where  it 
"  is  lodged  in  a  furrow  de- 
"  signed  to  receive  it,  and 
"  then  draws  the  leg  briskly 
"  up  and  down.  He  does  not 
"  play  both  fiddles  together, 
'*  but  alternately,  first  upon 
"  one  and  then  on  the  other." 
In  many  species,  the  base 
of  the  abdomen  is  hollowed 
out  into  a  great  cavity  which 


5»^j-3=r 


Fig.  14.  Hind-leg  of  Stenobothnu  pratoruni 


g.  14.  Mina-iegoxscenoDotonupratoruni:     .     ...        j    .         -. 

r, the BtriduUttng ridge;  lower  figure,  the    IS    believed    tO    act    aS    a    re- 

(fSm  LSdof*)?''  '**^*  "''^''^  magnifled   gounding   board.     In  Pneu- 

mora  (fig.  15),  a  S.  African 
genus  belonging  to  the  some  family,  we  meet  with  a  new 


**  Mr.  Walsh  also  informs  me 
that  he  has  noticed  that  the  female 
of  the  JPhtyphyllum  concavum, 
"when  captared  makes  a  feeble 
"  grating    noise    by   shuffling    her 


"  wing-covers  together." 

«•  Landois,  ibid.  a.  113. 

41    <  Insects    of   New    England,' 
1842,  p.  133. 


CfiAp.  X.  OrtkopUra.  1?,j 

and  remarkftbte  modification;  iu  tbe  nulefi  a  small  notched 
ridge  projects  oUiqnely  &om  each  Bide  of  the  abd<»neD, 
against  which  tiia  hind  femora  are  rubbed.*'  As  the  mole  is 
furnished  with  wings  (the  female  being  wingless),  it  is  re- 
markable that  the  thighs  are  not  mbbed  in  tbe  osnal  manner 
against  the  wing-coTere;  but  this  may  perhaps  be  ocoounted  for 
by  the  uansuall;  small  size  of  the  hktd-legB.  I  have  not  been 
able  to  examine  the  inner  aurfiice  of  the  thighs,  which,  jv  ' 


Fi|.  IS.    Poramon  (tnnn  qHcliiKni  Id  Uh  firltlah  HoHiun).    Uppoi  Bgair.malct 
]ow«T  flsirre.  l^iDAle. 

from  analog;,  would  be  finely  serrated.  The  Bpeoies  of  Fneumora 
have  been  more  profoondtj  modified  for  tbe  sake  of  stridulation 
than  any  other  orthopterons  insect ;  for  in  the  male  the  whole 
body  has  been  converted  into  a  musical  instmmont,  being 
«  Weitwood, '  ModciD  ClaMification,'  toL  i.  p.  462. 
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distended  with  air,  like  a  great  pellucid  bladder,  so  as  to 
increase  the  resonance.  Mr.  Tzimen  informs  me  tiiat  at  the 
Gape  of  Good  Hope  these  insects  make  a  wonderful  noise 
during  the  m'ght 

In  the  three  foregoing  families,  the  females  are  almost  always 
destitute  of  an  efficient  musical  apparatus.  But  there  are  a  few 
exceptions  to  this  rule,  for  Dr.  Gruber  has  shewn  that  both 
sexes  of  Ephippiger  vittum  are  thus  provided;  though  the  organs 
differ  in  the  male  and  female  to  a  certain  extent.  Hence  we 
cannot  suppose  that  they  have  been  transferred  from  the  male 
to  the  female,  as  appears  to  have  been  the  case  with  the  secondary 
sexual  characters  of  many  other  animals.  They  must  have  been 
independently  developed  in  the  two  sexes,  which  no  doubt 
mutually  call  to  each  other  during' the  season  of  love.  In  most 
other  Locustidsd  (but  not  according  to  Landois  in  Decticus)  the 
females  have  rudiments  of  the  stridulatory  organs  proper  to  the 
male;  from  whom  it  is  probable  that  these  have  been  transferred. 
Landois  also  found  such  rudiments  on  the  under  surface  of  iho 
wing-covers  of  the  female  AchetidsB,  and  on  the  femora  of  the 
female  AcridiidsB.  In  the  Homoptera,  also,  the  females  have  the 
proper  musical  apparatus  in  a  fimctionless  state;  and  we  shall 
hereafter  meet  in  other  divisions  of  the  animal  kingdom  with 
many  instances  of  structures  proper  to  the  male  being  present 
in  a  rudimentary  condition  in  the  female. 

Landois  has  observed  another  im]X)rtant  fact,  namely,  that  in 
the  females  of  the  Acridiidas,  the  stridulating  teeth  on  the 
femora  remain  throughout  life  in  the  same  condition  in  which 
they  first  appear  during  the  larval  state  in  both  sexes.  In  the 
males,  on  the  other  hand,  they  become  further  developed,  and 
acquire  their  perfect  structure  at  the  last  moult,  when  the  insect 
is  mature  and  ready  to  breed. 

From  the  &cts  now  given,  we  see  that  the  means  by  which 
the  males  of  the  Orthoptcra  produce  their  soimds  are  extremely 
diversified,  and  are  altogether  dififerent  from  those  employed  by 
the  Homoptera.'*^  But  throughout  the  animal  kingdom  we 
often  find  the  same  object  gained  by  the  most  diversified  means ; 
this  seems  due  to  the  whole  organisation  having  imdergone  mul- 
tifiEirious  changes  in  the  course  of  ages,  and  as  part  after  part 
varied  different  variations  were  taken  advantage  of  for  the 
same  general  purpose.  The  diversity  of  means  for  producing 
sound  in  the  three  families  of  the   Orthoptera  and  in  the 

*^  Landois  has  recently  found  in  moptera ;  and  this  is  a  surprising 

certain     Orthoptera      ndimentary  fact.     See  *  Zeitschr.  fiir  wissensch. 

structures   closely  similar   to    the  Zoolog.'  B.  xxii.  Heft  3,  1871,  p. 

sound-producing  organs  in  the  Ho-  348. 
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fiomopteia,  impresses  the  mind  with  the  high  importance  of  these 
Btructuies  to  the  males,  for  the  sake  of  calling  or  aUaring  the 
females.  We  need  feel  no  snrprise  at  the  amount  of  modification 
which  the  Orthoptera  have  nndergone  in  this  respect,  as  we  now 
hnow,  from  Dr.  Scudder's  lemarkahle  discovery,^  that  there  has 
been  more  than  ample  time.  This  naturalist  has  lately  found 
a  fossil  insect  in  the  Devonian  formation  of  New  Brunswick, 
which  is  furnished  with  "  the  well-known  tympanum  or  stridu- 
"  lating  apparatus  of  the  male  Locustid»."  The  insect,  though 
in  most  respects  related  to  the  Neuroptera,  appears,  as  is  sooftan 
the  case  with  very  ancient  forms,  to  connect  the  two  related 
Orders  of  the  Neuroptera  and  Orthoptera. 

I  have  but  little  more  to  say  on  the  Orthoptera.  Some  of  the 
species  are  very  pugnacious:  when  two  male  field-crickets 
(^ChyUus  campestriB)  are  confined  together,  they  fight  till  one 
kills  the  other;  and  the  species  of  Mantis  are  described  as 
manoBuvring  with  their  sword-like  front-limbs,  like  hussars  with 
their  sabres.  The  Chinese  keep  these  insects  in  little  bamboo 
cages,  and  match  them  like  game-cocks.*°  With  respect  to 
colour,  some  exotic  locusts  are  beautifully  ornamented;  the 
posterior  wings  being  marked  with  red,  blue,  and  black;  but  as 
throughout  the  Order  the  sexes  rarely  differ  much  in  colour,  it 
is  not  probable  that  they  owe  their  bright  tints  to  sexual 
selection.  Conspicuous  colours  may  be  of  use  to  these  insects, 
by  giving  notice  that  they  are  unpalatable.  Thus  it  has  been 
observed^  that  a  bright-coloured  Indian  locust  was  invariably 
rejected  when  offered  to  birds  and  lizards.  Some  cases,  however, 
are  known  of  sexual  differences  in  colour  in  this  Order.  The 
male  of  an  American  cricket  ^^  is  described  as  being  as  white  as 
ivory,  whilst  the  female  .varies  from  almost  white  to  greenish- 
yellow  or  dusky.  Mr.  Walsh  informs  me  that  the  adult  male  of 
Spectrum  fsmoratum  (one  of  the  Phasmide)  "is  of  a  shining 
brownish-yellow  colour;  the  adult  female  being  of  a  dull, 
opaque,  cinereous  brown ;  the  young  of  both  sexes  being  green." 
Lastly,  I  may  mention  that  the  male  of  one  curious  kind  of 
cricket^.^  is  furnished  with  "a  long  membranous  appendage, 
"  which  falls  over  the  face  like  a  veil;"  but  what  its  use  may  be, 
is  not  known. 

**  *  Transact.  Ent.  Soc*  3rd  series,  *^  The  (Ecanthus  niwlis.   Harris, 

vol.  ii.    (<  Journal  of  Proceedings,'  <  Insects  of  New  England/  1842,  p. 

p.  117.)  124.    The  two  sexes  of  (B,  pellucidua 

**  Westwood,  '  Modem  Class,  of  of  Europe  differ,  as    I  hear    from 

Insects,*  vol.  i.  p.  427 ;  for  crickets,  Victor  Cams,  in  nearly  the  same 

^.  445.  manner. 

"  Mr.  Ch.  Home,  in  *  Proc.  Ent.  "     Platyblemnus :      Westwood, 

Soc'  May  3,  1869,  p.  xii.  *  Modern  Class.*  vol.  i.  p.  447. 
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Order,  Neuroptera. — Little  need  here  be  said,  except  as  to 
colour.  In  the  Ephemerid»  the  sexes  ofb^i  differ  slightly  in 
their  obscure  tints;*'  but  it  is  not  probable  that  the  males  are 
thus  rendered  attractive  to  the  females.  The  Libellalids,  or 
dragon-flies,  are  ornamented  with  splendid  green,  bine,  yellow, 
and  yermilion  metallic  tints ;  and  the  sexes  often  differ.  Thus, 
as  Prof.  Westwood  remarks,^  the  males  of  some  of  the 
Agrionidfe, ''  are  of  a  rich  bine  with  black  wings,  whilst  the 
"  females  are  fine  green  with  colourless  wings."  But  in  Agrion 
Bamburii  these  colours  are  exactly  reyersed  in  the  two  sexes.^^ 
In  the  extensiye  N.  American  genus  of  HetsBrina,  the  males  alone 
have  a  beautiful  carmine  spot  at  the  base  of  each  wing.  In 
Jnaa  Junius  the  basal  part  of  the  abdomen  in  the  male  is  ayiyid 
ultramarine  blue,  and  in  the  female  grass-green.  In  the  allied 
genus  Gomphus,  on  the  other  hand,  and  in  some  other  genera, 
the  sexes  differ  but  little  in  colour.  In  closely-allied  forms 
tiuroughout  the  animal  kingdom,  similar  cases  of  the  sexes 
differing  greatly,  or  Tery  little,  or  not  at  all,  are  of  frequent 
occurrence.  Altiliough  there  is  so  wide  a  difference  in  colour 
between  the  sexes  of  many  LibeUulidse,  it  is  often  diflScult  to  say 
which  is  the  more  brilliant ;  and  the  ordinary  coloration  of  the 
two  sexes  is  reversed,  as  we  have  just  seen,  in  one  species  of 
Agrion.  It  is  not  probable  that  their  colours  in  any  case  have 
been  gained  as  a  protection.  Mr.  MacLachlan,  who  has  closely 
attended  to  this  family,  writes  to  me  that  dragon-flies—thc 
tyrants  of  the  insect-world— are  the  least  liable  of  any  insect  to 
be  attacked  by  birds  or  other  enemies,  and  he  believes  that  their 
bright  colours  serve  as  a  sexual  attraction.  Oertain  dn^n-flies 
apparently  are  attracted  by  particular  colours :  Mr.  Patterson 
observed^  that  the  Agrionidse,  of  which  the  males  are  blue, 
settled  in  numbers  on  the  blue  float  of  a  fishing  line ;  whilst  two 
other  species  were  attracted  by  shining  white  colours. 

It  is  an  interesting  fact,  first  noticed  by  Schelver,  that,  in 
several  genera  belonging  to  two  sub-&milies,  the  males  on  first 
emergence  £rom  the  pupal  state,  are  coloured  exactly  Uke  the 
females;  but  that  their  bodies  in  a  short  time  assume  a  con- 
spicuous milky-blue  tint,  owing  to  the  exudation  of  a  kind  of  oil, 
soluble  in  ether  and  alcohol.  Mr.  MacLachlan  believes  that  in 
the  male  of  Libellula  depretta  this  change  of  colour  does  not  occur 
until  nearly  a  fortnight  after  the  metamorphosis,  when  the  sexes 
are  ready  to  pair. 

**  B.  D.  Walsh,  the  *  Psendo-neu-  indebted  to  this  naturalist  for  the 

roptera  of  Illinois,'  in  *Proc.  Ent.  following  facts  on  Heta^rina,  Anaz, 

Soc.  of  Philadelphia,'  1862,  p.  361.  and  Gomphus. 

*•  *  Modem  Class.'  vol.  ii.  p.  37.  »*  'Transact.   Ent.   Soc'    Tol.    L 

"  Walsh,   ibid.   p.   381.     I    am  1836,  p.  Ixxxi. 
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C^tun  species  of  Neurothemis  proaent,  aooording  to  Braiier,  ''** 
a  conons  case  of  dimorphism,  some  of  the  females  having  {ndmary 
wings,  whilst  others  have  them  "  very  rich]/  netted,  as  in  the 
males  of  the  same  species.''  Braner  "  wcplains  the  phenomenon 
on  Darwiniaa  princii^es  hj  the  sappositkm  that  the  close 
netting  of  the  feins  is  a  seoondaiy  sexual  character  in  the 
males,  which  has  been  abraptly  transferred  to  some  of  the 
femaleB,  instead  o^  as  generally  occurs,  to  all  of  them."  Mr. 
Mfl^T^i»hiftii  informs  me  of  another  instance  of  dimorphism 
in  several  species  of  Agrion,  in  which  some  individuals  are  of 
an  orange  o(4onr,  and  these  are  invariably  females.  This  is 
probably  a  case  of  reversion;  for  in  the  troe  libellalie,  when 
the  sexes  differ  in  colour,  the  females  are  orange  or  yellow; 
so  that  supposing  Agrion  to  be  descended  from  some  iniDiordial 
form  which  resembled  the  typical  LibeUuhB  in  its  sexnal  cha- 
racters, it  would  not  be  surprising  that  a  tendency  to  vary  in 
this  manner  should  occur  in  the  females  alone. 

Although  many  dragon-flies  are  lai^;e,  powerful,  and  fierce 
insects,  the  males  have  not  been  observed  by  Mr.  MacLachlan  to 
fight  together,  excepting,  as  he  believes,  in  some  of  the  smaller 
species  of  Agrion.  In  another  group  in  this  Order,  namely,  the 
Termites  or  white  ants,  both  sexes  at  the  time  of  swarming  may 
be  seen  running  about,  "the  male  after  the  female,  sometimes 
two  chasing  one  female,  and  contending  with  great  eagerness 
who  shall  win  the  prize."**  The  Atrcpos  puisatorius  is  said 
to  make  a  noise  with  its  jaws,  which  is  answered  by  other 
individuals.^ 

Order,  HymenopUra, — ^That  inimitable  observer,  M.  Fabre,^  in 
describing  the  habits  of  Geroeris,  a  wasp-like  insect,  remarks  that 
"  fights  frequently  ensue  between  the  males  for  the  possession  of 
"  some  particular  female,  who  sits  an  apparently  unconcerned 
beholder  of  the  struggle  for  supremacy,  and  when  the  victory 
is  decided,  quietly  flies  away  in  company  with  the  conqueror." 
Westwood*^  says  that  the  males  of  one  of  the  saw-flies  (Tenthre- 
din»)  "  have  been  found  fighting  together,  with  their  mandibles 
'*  locked."  As  M.  Fabre  speaks  of  the  males  of  Gerceris  striving 
to  obtain  a  particular  female,  it  may  be  well  to  bear  in  mind 
that  insects  belonging  to  this  Order  have  the  power  of  recognising 

*'  See  abstract  in  the  '  Zoological         **  See    an    interesting    article, 

Record '  for  1867,  p.  450.  *  The  Writinp  of  Fabre/  in  « Nnt. 

**  Kirby  and  Spence,  *Introdact.  Hist.  Reriew,  April  1862,  p.  122. 
to  Entomology,'  vol.  ii.  1818,  p.  35.         "  *  Journal  of  Proc.  of  Entomolog, 

"  Houzeau,  <Les  Facnlt^  Men-  Soc,'  Sept.  7th,  1863,  p.  169. 
tales,*  &c.    Tom.  i.  p.  104. 

o  2 


It 


292  Tlu  Descent  0/  Man.  Paot  IL 

each  other  after  long  intervals  of  time,  and  are  deeply  attached. 
For  instance,  Pierre  Huber,  whose  accuracy  no  one  doabts, 
separated  some  ants,  and  when,  after  an  interval  of  four  months, 
they  met  others  which  had  formerly  belonged  to  the  same 
community,  they  recognised  and  caressed  one  another  with  their 
antennea.  Bad  they  been  strangers  they  would  have  fought 
together.  Again,  when  two  communities  engage  in  a  battle,  the 
ants  on  the  same  side  sometimes  attack  each  other  in  the  general 
confusion,  but  they  soon  perceive  their  mistake,  and  the  one  ant 
soothes  the  other.'^ 

In  this  Order  slight  differences  in  colour,  according  to  sex,  are 
common,  but  conspicuous  differences  are  rare  except  in  the 
family  of  Bees ;  yet  both  sexes  of  certain  groups  are  so  brilliantly 
ooloured—for  instance  in  Chrysis,  in  which  vermilion  and 
metallic  greens  prevail — ^that  we  are  tempted  to  attribute  the 
result  to  sexual  selection.  In  the  IchneumonidsB,  according  to 
Mr.  Walsh,^  the  males  are  almost  universally  lighter-coloured 
than  the  females.  On  the  other  hand,  in  the  Tenthredinidse  the 
males  are  generally  darker  than  the  females.  In  the  Siridd® 
the  sexes  frequently  differ;  thus  the  male  of  Sirex  juvencus  is 
banded  with  orange,  whilst  the  female  is  dark  purple ;  but  it  is 
difficult  to  say  which  sex  is  the  more  ornamented.  In  Ti-emcx 
columbce  the  female  is  much  brighter-coloured  than  the  male. 
I  am  informed  by  Mr.  F.  Smith,  that  the  male  ants  of  several 
species  are  black,  the  females  being  testaceous. 

In  the  family  of  Bees,  especially  in  the  solitary  species,  as  I 
hear  from  the  same  entomologist,  tiie  sexes  often  differ  in  colour. 
The  males  are  generally  the  brighter,  and  in  Bombus  as  well  as  in 
Apathus,  much  more  variable  in  colour  than  the  females.  In 
Anthophora  rettua  the  male  is  of  a  rich  fulvous-brown,  whilst 
the  female  is  quite  black :  so  are  the  females  of  several  species 
of  Xylocopa,  the  males  being  bright  yellow.  On  the  other  hand 
the  females  of  some  species,  as  of  Andnjsna  ftUva,  are  much 
brighter-coloured  than  the  males.  Such  differences  in  colour 
can  hardly  be  accounted  for  by  the  males  being  defenceless  and 
thus  requiring  protection,  whilst  the  females  are  well  defended 
by  their  stings.  H.  Miiller,  ^  who  has  particularly  attended  to 
the  habits  of  bees,  attributes  these  differences  in  colour  in  chief 
part  to  sexual  selection.  That  bees  have  a  keen  perception  of 
colour  is  certain.  He  says  that  the  males  search  eagerly  and 
fight  for  the  possession  of  the  females ;  and  he  accounts  through 

&*  P.  Huber,  '  Recherches  snr  les  Philadelphia,'  1866,  pp.  238-239. 
Moeuni  des  Fourmis/  1810,  pp.  150,         **  *  Anwendung  der  Darwinschen 

165.  Lehre   auf   Bienen/     Verh.   d.   n. 

*•  '  Proc.     EDtomolog.     Soc.     of  Jahrg.  xxix. 
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snch  contests  for  the  mandibles  of  the  males  being  in  certain 
species  larger  than  those  of  the  females.  In  some  cases  the 
males  are  far  more  numerous  than  the  females,  either  early 
in  the  season,  or  at  all  times  and  places,  or  locally;  whereas  the 
females  in  other  cases  are  apparently  in  excess.  In  some  species 
the  more  beautiful  males  appear  to  have  been  selected  by  the 
females ;  and  in  others  the  more  beautiful  females  by  the  males. 
Ck>nsequently  in  certain  genera  (Mtiller,  p.  42),  the  males  of  tlie 
seyeral  species  differ  much  in  appearance,  whilst  the  females  are 
almost  indistinguishable;  in  other  genera  the  reyerse  occurs. 
H.  Miiller  belicTes  (p.  82)  that  the  colours  gained  by  one  sex 
through  sexual  selection  hare  often  been  transferred  in  a  yanable 
degree  to  the  other  sex,  just  as  the  pollen-collecting  apparatus 
of  the  female  Ium  often  been  transferred  to  the  male,  to  whom 
it  is  absolutely  useless.^^ 

Mutilla  Europaa  makes  a  stridulating  noise ;  and  according  to 
Groureau  ^  both  sexes  have  this  power.  He  attributes  the  sound 
to  the  friction  of  the  third  and  preceding  abdominal  segments, 
and  I  find  that  these  surfaces  are  marked  with  very  fine  con- 
centric ridges;  but  so  is  the  projecting  thoracic  collar, into  which 
the  head  articulates,  and  this  collar,  when  scratched  with  the 
point  of  a  needle,  emits  the  proper  sound.  It  is  rather  surprising 
that  both  sexes  should  have  the  power  of  stridulating,  as  the 
male  is  winged  and  the  female  wingless.  It  is  notorious  that 
Bees  express  certain  emotions,  as  of  anger,  by  the  tone  of  their 
humming;  and  according  to  H.  Miiller  (p.  80),  the  males  of 
some  species  make  a  peculiar  singing  noise  whilst  pursuing  the 
females. 


•*  M.  Perrier  in  his  article  *■  la  Se- 
lection sexuelle  d'apr^  Darwin  '('Re- 
vne  Sdentifique/  Feb.  1873,  p.  868), 
withont  apparently  haWng  reflected 
mnch  on  the  subject,  objects  that  as 
the  males  of  social  bees  are  Icnown 
to  be  produced  from  unfertilised 
oTa,  they  could  not  transmit  new 
characters  to  their  male  offspring. 
This  is  an  extraordinary  objection. 
A  female  bee  fertilised  by  a  male, 
which  presented  some  character  &- 
cilitating  the  union  of  the  sexes,  or 
rendering  him  more  attractive  to 
the  female,  would  lay  eggs  which 
would  produce  only  females;  but 
these  young  females  woald  next 
year  pit)duce  males ;  and  will  it  be 
pretended  that  such  males  would 
not  inherit  the  characters  of  their 


male  grandfather  ?  To  take  a  case 
with  ordinary  animals  as  nearly 
parallel  as  possible :  if  a  female  of 
any  white  quadruped  or  bird  were 
crossed  by  a  male  of  a  black  breed, 
and  the  male  and  female  offspring 
were  paired  together,  will  it  be 
pretended  that  the  grandchildren 
would  not  inherit  a  tendency  to 
blackness  from  their  male  grand- 
father? The  acquirement  of  new 
characters  by  the  sterile  worker-bees 
is  a  much  more  difficult  case,  but  I 
haye  endeavoured  to  show  in  my 
*  Origin  of  Species,'  how  these  sterile 
beings  are  subjected  to  the  power  of 
natural  selection. 

**  Quoted  by  Westwood,  *  Modern 
Class,  of  Insects/  vol.  ii.  p.  214. 
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Order,  Cdleaptera  (Beetles). — Many  beetles  are  coloured  so  as 
to  resemble  the  surfiEuses  which  they  habitually  frequent,  and 
th^  thns  escape  detection  by  their  enemies.  Otiier  species,  for 
instance  diamond-beetles,  are  ornamented  with  splendid  colours, 
which  are  often  arranged  in  stripes,  spots,  crosses,  and  other 
el^ant  patterns.  Such  colours  can  hardly  serve  directly  as  a 
protection,  except  in  the  case  of  certain  flower-feeding  species; 
but  they  may  serve  as  a  warning  or  means  of  recognition,  on  the 
same  principle  as  the  phosphorescence  of  the  glow-worm.  As 
with  beetles  the  colours  of  the  two  sexes  are  generally  alike,  we 
have  no  evidence  that  they  have  been  gained  through  sexual 
selection;  but  this  is  at  least  possible,  for  they  may  have  been 
developed  in  one  sex  and  then  transferred  to  the  other;  and 
this  view  is  even  in  some  degree  probable  in  those  groups  which 
ix)ssess  other  well-marked  secondary  sexual  characters.  Blind 
beetles,  which  cannot  of  course  behold  each  other's  beauty, 
never,  as  I  hear  from  Mr.  Waterhouse,  jun.,  exhibit  bright 
colours,  though  they  often  have  jwlished  coats ;  but  the  expla- 
nation of  their  obscurity  may  be  that  they  generally  inhabit 
caves  and  other  obscure  stations. 

Some  Longicoms,  especially  certam  Prionidee,  ofiTer  an  excep- 
tion to  the  rule  that  the  sexes  of  beetles  do  not  differ  in  colour. 
Most  of  these  insects  are  large  and  splendidly  coloured.  The 
males  in  the  genus  Pyrodes,"  which  I  saw  in  Mr.  Bates's  col- 
lection, are  generally  redder  but  rather  duller  than  the  females, 
the  latter  being  coloured  of  a  more  or  less  splendid  golden-green. 
On  the  other  hand,  in  one  species  the  male  is  golden-green,  the 
female  being  richly  tinted  with  red  and  purple.  In  the  genus 
Esmeralda  the  sexes  differ  so  greatly  in  colour  that  they  have 
been  ranked  as  distinct  species ;  in  one  species  both  are  of  a 
beautiful  shining  green,  but  the  male  has  a  red  thorax.  On  the 
whole,  as  far  as  I  could  judge,  the  females  of  those  PrionidsB,  in 


••  Pyrodes  pulcJterrimus,  in 
which  the  sexes  differ  conspicuously, 
has  been  described  by  Mr.  Bates  in 
<  Transact.  Ent.  Soc.^  1869,  p.  50. 
I  will  specify  the  few  other  cases  in 
which  I  have  heard  of  a  difference 
in  colour  between  the  sexes  of 
beetles.  Kirby  and  Spence  (Hn* 
troduct.  to  Entomology/  toI.  iii.  p. 
301)  mention  a  Cautharis,  Meloe, 
Rhagiam,  and  the  Leptura  iestacea ; 
the  male  of  the  latter  being  tes- 
taceous, with  a  black  thorax,  and 
the  female  of  a  duU  red  all  over. 
These  two  latter  beetles  bclonjr  to 


the  family  of  Longicoms.  Messrs. 
R.  Trimen  and  Waterhouse,  jun., 
inform  me  of  two  Lamellicoms, 
viz.,  a  Peritrichia  and  Trichius,  the 
male  of  the  latter  being  more 
obscurely  coloured  than  the  female. 
In  TiUHS  elongatus  the  male  is  black, 
and  the  female  always,  as  it  is 
belieTed,  of  n  dark  blue  colour,  with 
a  red  thorax.  The  male,  also,  of 
Ortodacna  airoj  as  I  hear  from  Mr. 
Walsh,  is  black,  the  female  (the 
so-called  0.  ruficodui)  having  a 
rufous  thorax. 
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which  the  saxee  differ,  are  coloured  more  richly  than  the  malee, 
and  this  does  not  accord  with  the  ccmunon  rule  in  regard  to 
oolonr,  when  aoqnired  thioagh  seznal  selection. 

A  moet  remarkable  distinction  between  the  aexes  of  manj- 
beetles  is  presented  by  the  great  horns  which  rise  from  the  head, 
Vaaeea.,  and  clypens  of  the  males ;  and  in  some  few  cases  &om 
the  m^r  enrface  of  the  body.  These  horns,  in  the  great  family 
of  the  Lameltiooraa,  resemble  those  of  Torions  qnadmpeds,  suoh 
as  stags,  rhinoceroeee,  &c.,  and  are  wonderful  both  from  their 
size  and  dtrersifled  shapes.  Instead  of  describing  them,  I  have 
given  figures  of  the  males  and  females  of  some  of  the  more  re- 
markable forms.  (FigB.  16  to  20.)  The  females  generally  ex- 
hibit rudiments  of  the  boms  in  the  form  of  small  knobs  or 
ridges;  but  some  are  destitute  of  even  the  slightest  rudiment 
On  the  other  hand,  the  horns  are  nearly  as  well  dsToloped  in  the 
female  as  in  the  male  of  Fhanaeia  tanafer ;  and  only  a  little  less 
well  developed  in  the  (bmalee  of  some  other  species  of  this  genus 
and  of  Copris.  I  am  informed  by  Ur.  Bates  that  the  horns  do 
not  differ  in  any  manner  corresponding  with  the  more  important 
charaoteristic  differences  between  the  several  subdivisions  of  the 
family :  thus  within  the  same  section  of  the  genus  OnthopbagOB, 
there  are  species  which  have  a  single  horn,  and  others  which 
have  two. 
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F[g.  IT.  OiprU  Mdli.    (Idl-lund  ngun^SulH.) 


Mf .  a).  ODthopbigoi  nnilftr.  <til«ip4. 
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In  almost  all  cases,  the  bonis  aie  remaikaUe  from  their  ex- 
oessiTe  Taiiability;  so  that  a  giadoated  snies  can  be  formed, 
from  the  most  highly  developed  males  to  others  so  d^enerate 
that  they  can  barely  be  distingiushed  from  the  females.  Mr. 
Walsh**  foond  that  in  Phfoman*  oom^Texthe  horns  were  thiioe  as 
long  in  some  males  as  in  others.  Mr.  fiates,  after  <>y«niwiiig 
aboTe  a  hnndied  males  of  Onihophagy»  ramgiftr  (fig.  20),  thought 
that  he  had  at  last  disooTered  a  Epaam  in  which  the  horns  did 
not  vary ;  but  further  research  proved  the  oontraiy. 

The  extraordinary  size  of  the  horns,  and  their  widely  different 
stmctare  in  closely-allied  forms,  indicate  that  they  have  been 
formed  fcnr  some  purpose ;  but  their  exoessiTe  Tariability  in  the 
males  of  the  same  species  leads  to  the  inference  that  this  porpose 
camiot  be  of  a  definite  nature.  The  horns  do  not  show  marks  of 
friction,  as  if  used  for  any  ordinary  wnrk.  Some  anthors  snp-, 
pose*^  that  as  the  males  wander  abont  much  more  than  the 
females,  they  require  horns  as  a  defence  against  their  enemies ; 
but  as  the  horns  are  often  Uunt,  they  do  not  seem  well  adapted 
for  defence. '  The  most  obvious  coojecture  is  that  they  are  used 
by  the  males  for  fighting  together;  but  the  males  have  neyer 
been  observed  to  fight;  nor  could  Mr.  Bates,  after  a  careful 
examination  of  numerous  species,  find  any  sufficient  evidence,  in 
theiir  mutilated  or  broken  condition,  of  their  having  been  thus 
used.  If  the  males  bad  been  habitual  fighters,  the  size  of  their 
bodies  would  probably  have  been  increased  through  sexual 
selection,  so  as  to  have  exceeded  that  of  tho  females;  but 
Mr.  Bates,  after  comparing  the  two  sexes  in  above  a  hundred 
species  of  the  GopridsB,  did  not  find  any  marked  difiference  in 
this  respect  amongst  well-developed  individual&  In  Lethrus, 
moreover,  a  beetle  belonging  to  the  same  great  division  of  the 
Lamellicoms,  the  males  are  known  to  fight,  but  are  not  provided 
with  horns,  though  their  mandibles  are  much  larger  thim  those 
of  the  femaJe. 

The  conclusion  that  the  horns  have  been  acquired  as  ornaments 
is  that  which  best  agrees  with  the  &ct  of  their  having  been  so 
immensely,  yet  not  fixedly,  developed, — as  shewn  by  their  extreme 
variability  in  the  same  species,  and  by  their  extreme  diversity  in 
closely-allied  species.  This  view  will  at  first  appear  extremely 
improbable;  but  we  shall  hereafter  find  with  many  animals 
standing  much  higher  in  the  scale,  namely  fishes,  amphibians, 
reptiles  and  birds,  that  various  kinds  of  crests,  knobs,  horns  and 
combs  have  been  developed  apparently  for  this  sole  purpose. 
The  males  of  OniiiB  furcifer  (fig.  21),  and  of  some  othor 

**   '  Proc.    Entomolog.    Soc.    of        **  Kirbj  and  Sp«ne«, 'Introduct. 
Philadelphia,'  1864,  p.  228.  Entomolog.'  toI.  iii.  p.  800. 

08 
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npecies  of  the  genoB,  are  furnished  with  singular  projectiles  od 
their  anterior  femora,  and  with  a  Kreat  fork  or  pair  of  horns  00 
tho  lower  eorfoce  of  the  thorax.    Judging 
from  other  insects,  theee  may  aid  tho  malo 
in  clinging  to  the  female.     Although   the 
males  have  not  even  a  trace  of  a  horn  on 
the  npper  surface  of  the  Ixxly,  yet  Uie  fe- 
males plainly  exhibit  a  rudiment  of  a  single 
horn  on  the  head  (fig.  22,  a),  and  of  a.  ci«f>t 
(i)  on  the  thorax.    That  the  slight  thoracic 
cieet  in  the  female  is  a  mdiment  of  a  pro- 
jection pn^>ei  to  the  male,  though  ontiiely 
Fig  ■a.  oniti)  funriicr.    aljeent  in  the  male  of  this  particnUr  species, 
iii^ik  vfeneJ  iiuu.  u-    j^  ^j^^ ,  j^^  y^^  female  of  Uvhat  biton  (a 
genus  which  comes  next  to  Onitis)  h>s  a 
similar  sLght  crest  on  the  thorax,  and  the  male  bears  a  gmat 
prqection  in  the  some  situation.    So,  again,  there  cua  hardly  be 
a  doubt  that  the  Uttle  point  (a)  on  the  head  of  the  female  Oni'd'i 


rdAr,  Tlewed  iMcnlly.     Righl-tunI 


/urci/er,  as  well  as  on  the  head  of  the  females  of  two  or  three 
allied  Bpecies,  is  a  mdimentary  repieeentatiTe  of  the  cephalic 
liorn,  which  is  common  to  the  males  of  so  many  Lameliicom 
beetles,  as  in  Phanceus  (fig.  18). 

The  old  belief  that  rudiments  have  been  created  to  complete 
the  scheme  of  natuie  is  here  so  &r  from  holding  good,  that  wr 
have  a  complete  inversion  of  the  ordinary  state  of  things  in  tho 
fiunily.  We  may  reasonably  suspeot  that  the  males  originidly 
bore  horns  and  transferred  Uiem  to  the  females  in  a  rudimentary 
condition,  as  in  so  many  other  Lamelhcoms.  Why  the  males 
subsequent!;  lost  their  horns,  we  know  not ;  but  this  may  have 
been  caused  through  the  principle  of  compensation,  owing  to 
the  development  of  the  large  horns  and  projections  on  the  lower 
Burljice ;  and  as  these  are  confined  to  the  males,  the  mdimente 
of  the  uppet  boms  on  the  females  would  not  have  been  thus 
obliterated. 
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The  cases  hitherto  giyen  refer  to  the  Lamellicoms,  but  the 
males  of  some  few  other  beetles,  belonging  to  two  widely  distinct 
groups,  namely,  the  Gnrcnlionidea  and  Staphylinid»,  are  fur- 
nished with  boms— in  the  former  on  the  lower  surfiehce  of  the 
body,**  in  the  latter  on  the  upper  sorfiaoe  of  the  head  and  thorax. 
In  tiie  StaphylinidiB,  the  horns  of  the  males  are  extraordinarily 
variable  in  the  same  species,  just  as  we  hare  seen  with  the 
Lamellicoms.  In  Siagoninm  we  have  a  case  of  dimorphism, 
for  the  males  can  be  divided  into  two  sets,  differing  greatly 
in  the  size  of  their  bodies  and  in  the  derelopment  of  their 
horns,  without  intermediate  gradations.  In  a  species  of  Bledins 
(fig.  23),  also  belonging  to  the  Staphy Imids,  Professor  Westwood 


Fig.  23.    Bledins  tannis,  magnitM.    Left-hand  figure,  male ;  right-hand^goie  ftmale. 


tt 
tt 


states  that,  *'male  specimens  can  be  found  in  the  same  locality 
in  which  the  central  horn  of  the  thorax  is  very  large,  but  the 
horns  of  the  head  quite  rudimental;  and  others,  in  which  the 
thorado  horn  is  much  shorter,  whilst  the  protuberances  on 
"the  head  are  long."*^  Here  we  apparently  have  a  case  of 
compensation,  which  throws  light  on  that  just  given  of  the 
supposed  loss  of  the  upper  horns  by  the  males  of  OnUis, 

Law  of  Batde, — Some  male  beetles,  which  seem  ill-fitted  for 
fighting,  nevertheless  engage  in  conflicts  for  the  possession  of 
the  females.  Mr.  Wallace  **  saw  two  males  of  Leptorhynchus 
angtutattu,  a  linear  beetle  with  a  much  elongated  rostrum, 
fighting  for  a  female,  who  stood  close  by  busy  at  her  boring. 
They  pushed  at  each  other  with  their  rostra,  and  clawed  and 
"  thumped,  apparently  in  the  greatest  rage."  The  smaller  male, 
however, "  soon  ran  away,  acknowledging  himself  vanquished." 
In  some  few  cases  male  beetles  are  well  adapted  for  fighting,  by 
possessing  great  toothed  mandibles,  much  larger  than  those  of 
the  females.  This  is  the  case  with  the  common  stag-beetle 
(^Lucanus  cervw),  the  males  of  which  emerge  from  the  pupal 
state  about  a  week  before  the  other  sex,  so  that  several  may 
often  be  seen  pursuing  the  same  female.    At  this  season  they 

**  Eirby  and  Spence,  *  Introdact.  gonium  in  an  intennediate  condi- 

Entomolog.'  vol.  iii.  p.  329.  tion,  so  that  the  dimorphism  is  not 

*'  *  Modern  Classification  of  In-  strict, 

sects,'  vol.   i.  p.  172:   Siagonium,  **  'The  Malay  Archipelago,' vol. 

p.  172»    In  the  British  Museum  I  ii.  1869,  p.  276.  Riley,  Sixth '  Report 

noticed  one  male  specimen  of  Sia-  on  insects  of  Missouri,'  1874,  p.  il5. 
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engage  in  fierce  conflicts.  When  Mr.  A.  H.  Davis^  endofied 
two  males  with  one  female  in  a  box,  the  larger  male  severely 
pinched  the  smaller  one,  until  he  resigned  his  pretensiona  A 
friend  informs  me  that  when  a  boy  he  often  put  the  males 
together  to  see  them  fight,  and  he  noticed  that  they  were  mxicli 
bolder  and  fiercer  than  the  females,  as  with  the  higher  animals. 
The  males  would  seize  hold  of  his  finger,  if  held  in  front  of 
them,  bnt.not  so  the  females,  although  they  have  stronger 
jaws.  The  males  of  many  of  the  Lncanidie,  as  well  as  of  the 
aboye-mentioned  Leptorhynchns,  are  larger  and  more  powerfdl 
insects  than  the  females.  The  two  sexes  of  Lethrus  eephalote* 
(one  of  the  Lamelliooms)  inhabit  the  same  burrow;  and  the 
male  has  larger  mandibles  than  the  female.  If,  during  the 
breeding-season,  a  strange  male  attempts  to  enter  the  burrow, 
he  is  attacked ;  the  female  does  not  remain  passive,  bnt  doses 
the  mouth  of  the  burrow,  and  encourages  her  mate  by  con- 
tinually pushing  him  on  from  behind ;  and  the  battle  lasts  until 
the  aggressor  is  killed  or  runs  away.''®  The  two  sexes  of  another 
Lamellicom  beetle,  the  Ateuchus  cicairicosus,  live  in  pairs,  and 
seem  much  attached  to  each  other;  the  male  exdtes  the  female 
to  roll  the  balls  of  dung  in  which  tiie  ova  are  deposited ;  and  if 
she  is  removed,  he  becomes  much  agitated.  If  the  male  is 
removed  the  female  ceases  all  work,  and  as  M.  Brulerie^  believes, 
wonld  remain  on  the  same  spot  imtil  she  died. 

The  great  mandibles  of  the  male  LucanidsB  are  extremely 
variable  both  in  size  and  structure,  and  in  this  .respect  resemble 
the  horns  on  the  head  and  thorax  of  many  male  LameUicoms 
and  Staphylinidsd.  A  perfect  series  can  be  formed  from  the 
best-provided  to  the  worst-provided  or  degenerate  males.  Al- 
though the  mandibles  of  the  common  stag-beetle,  and  probably 
of  many  other  species,  are  used  as  efficient  weapons  for  fighting, 
it  is  doubtfril  whether  their  great  size  can  thus  be  accoimted 
for.  We  have  seen  that  they  are  used  by  the  Liicanus  elaphm 
of  N.  America  for  seizing  the  female.  As  they  are  so  con- 
spicuous and  so  elegantly  branched,  and  as  owing  to  their  great 
length  they  are  not  well  adapted  for  pinching,  the  suspicion 
has  crossed  my  mind  that  they  may  in  addition  serve  as  an 
ornament,  like  the  horns  on  the  head  and  thorax  of  the  various 
spedes  above  described.  The  male  CfitasogncUhua  Orantii  of 
S.  Chile — a  splendid  beetle  belonging  to  the  same  family — ^has 

••  *£iiiomologicAl  Magazine/  vol.         '•  Quoted  from  Fiecher,  in  'Diet, 

i.   1833,  p.  82.     See  also  on  the  Class.  d'Uist.  Nat.'  torn.  z.  p.  324. 
conflicts  of  this  species,  Kirby  and         "  *  Ann.  Soc.  Entomolog.  Frmnoe,' 

Spence,  ibid.  toI.  iii.  p.  314;   and  1866,  as    qaoted    in  <  Journal    of 

Westwood,  ibid.  vol.  i.  p.  187.  Travel,'  by  A.  Murray,  1868,  p.  135. 
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enomuniBl;  developed  mandiblea  (fig.  21);  he  is  bold  and  pug- 

nftdons;  when  threatened  he  bcee  roond,  opens  his  gr^t  jawx, 

and  at  the  same  time  stiidnlatefl  loudly. 

But  the  mandibles  veie  not  etiong 

eoongh  to  pinch  my  finger  so  as  to 

canse  aotnal  pain. 

Sexual  selection,  which  implies  the 

poeseBskm  or  considenble  perceptive 

powers  and  of  strong  passions,  seems 

to  have  been  more  efftetive  with  the 

Lamellicoms    than    with    an;    other 

fomily  of  beetles.    With  some  species 

the  males  are  provided  with  weapons 

for  fighting;  some  live  in  pairs  and 

show    mutual    affection ;    many    have 

the  power  of  stridulating  when  excited ; 

many  are  furnished  with  the  most  ex- 
traordinary horns,  apparently  for  the 

sake  of  ornament;  and  some,  which 

are  diurnal  in  their  habits,  are  gor- 
geously colonred.     Lastly,  several  of 

the  largest  beetles  in  the  world  beli»)g 
to  this  family,  which  was  placed  by 
Liunffios  and  Fabricins  at  the  head  of 
the  Otder." 

Stridtdafing  orjaw.— Beetles  belong- 
ing to  many  and  widely  distinct 
fonulies  possess  these  oi^ans.  The 
sound  thus  produced  can  sometimes 
be  heard  at  the  distance  of  Mveral  feet 
or  even  yards,"  but  it  Is  not  comparable 
with  that  made  by  the  Orthoptera. 
The  rasp  generally  consiBts  of  a  narrow, 
slightly-raised  surface,  crossed  by  very 
line,  iMrallel  ribs,  sometimes  so  fine  as 
to  canse  iridescent  oolours,  and  having  _ 

a  very  elegant  appearance  under  the       t"     * 
microscope.     In  some  cases,  as  with    fi^.m.  cti«ogn.ti.u.g«M(i. 
Typhoons,  minnte,  txistiy  or  scale-Lice       ijjl?ti'''^2r'"'°""' ' 
prominences,  with  which   the  whole  '       *' 

surrounding    snr&ce    is    covered  in   ajqiioximatdy   panJIel 
lines,  could  be  traced  passing  into  the  rfbe  of  the  ntsp.    Tho 

"    Wwtwood, 
vo).  i.  p.  1S4. 
"  WollutoD,  'ODcwtaiaHiuiGil 
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transition  takes  place  by  thuir  becoming  ctrnflnent  and  straight, 
and  at  tho  »ime  time  more  prtmiinant  and  smooth,  A  hard 
ridge  on  an  adjoining  part  of  iha  body  serres  as  the  ecnper 
for  the  rasp,  but  thia  scraper  in  some  cases  has  been  specially 
modified  for  the  pnrpoee.  It  is  rapidly  moved  ocroiw  the  lanp, 
or  conversely  the  rasp  acroAS  the  scraper. 


Fig,l! 


Nocr«pbonis  (from  Latiduls). 


ip  btEbl]'  nusnlfitd. 


rasps.    Lrft-banil  figure. 


Theee  organs  are  8itual«d  in  widely  different  positions.  In 
the  carrion-beetles  (Necrophoros)  two  parallel  rasps  (r,  fig.  25) 
stand  on  the  dorsal  Borface  of  the  fifth  abdominal  segment,  escli 
rasp"  consisting  of  126  to  140  fine  ribn.  Theee  ribs  are  scmped 
against  the  postfirior  margins  of  the  elytra,  a  email  portion  of 
which  projects  beyond  the  general  outline.  In  many  Crioceridie, 
and  in  Clythra  4^uncbUa  (one  of  the  ChrysomeUdte),  and  in  some 
Tenebrionidn,  &&,''  the  rasp  is  seated  on  the  dorsal  apex  of  the 
abdomen,  on  the  pygidium  or  pro-pygidium,  and  is  scraped  in 
the  same  manner  by  the  elytra.  In  Heterooerus,  which  belcngi^ 
to  another  &mily,  the  rasps  are  placed  on  the  sides  of  thc~ 
first  abdominal  s^ment,  and  are  scraped  by  ridges  on  the 
femora.^'    In  certain  Cnrcnlionidie  and  Carabidte,''  tho  parts 


"  Lllndoi^  'Zclt«hrlft  fllr  wisi. 
Zooloft-'  B.  lyil.  1867,  s.  127. 

"  1  am   greitlf  iudclted  to  Ui. 
O.  R.  Crot^  for   having   tent  me 
many  prepared  specimen*  of  various 
beetlca  b«loDging    ta   these    thi 
fimiliH  lod  to  others 
valuable  iDfonnalion. 
that  the  power  of  stridnUttan 
the  Clythra  has  not  been  previously 
observed.    I  am  also  much  indebted 
to  Hr.  E.  W.  Jatuon,  for  iofarma- 
tioD   and   specimeDa.     I  may  add 
that  my  ran,  Mr.  F.  Dorvin,  finds 
that  DtnaaUt  Bwrnlw  stridnlatea, 
but   he   searched   in    vain   for   the 
apparatus.       Scolytna     has     lately 


been  dararibed  by  Dr.  Chapmui  ns 
a  stridulator,  ia  tha  'Entomolo- 
gist's MoDthlv  UaeBiiaa,'  vol,  vi.  i>. 
130. 

>•  Schiodle,  translated  in 'Annals 
and   Mag.   of  Nat.  Hist.'  vol.   ii. 

a  veil  aa  for      1867,  p.  37. 

He  belivTfs  "  We>trJnghasdeacribed(EToyeT, 
'  Naturhist.  Tid»krifl,'  B.  iL  1848- 
49,  p.  334)  the  elridulating  orgnn? 
in  theae  tvo,  as  well  ai  in  other 
familiet.  In  the  Carabid«  I  have 
examined  flopAnu  vli^ataiu  and 
Blethaa  muUiptmctata,  seot  lo  me 
bj-  Hr.  Crotch.  In  Blethisa  the 
trunsversfl  ridges  on  the  fnrroved 
border  of  the  r^omiekl  segment  do 
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axe  oomptetely  leiieiaid  in  poHtion,  te*  *te  :3BCb  ne  leated  a 
tha  infezkir  sm&ce  of  liie  dytsL  isar  :iiur  toeaft.  ir  uaai^ 
their  outer  maigixiay  and  the  ed^ea  )t  ^ne  tmiwinimt  »ffW!H> 
serre  as  tii8  soEspeESL  &i  Pf^io^iiB  Jemi</7»M«  ufl^'ic  Dynaan 
or  v»ter-beetiei)  a  atzKni^  zidsp  cobs  nmu^JcL  mk  snr  :z>  -iie 
satanl  margm  of  the  eiytza.  iiod  .9  ^xoaapri  ^t  rd».  fHzstt  n 
the  TOJAil^  partly  but  heeaniiiis  ^aassa^j  TTf-r  ^r  «>Tti  ^iitfe> 
especudly  at  the  uppv  end:  whtr3  *tu3  .ii9H»r  if  ^»-ia  imifrT 
wata  or  m.  the  air,  a  sfcrfdniatiii^  joue  *  -jn-i-ini'^i  it  "iifc 
tatreme  hon^  mazgrn.  of  the  tj**^*——  >>i3x£:  lecip^t  -aieamKC 
the  laspH.  In  a  gnat  wwmhiiy  .it*  ione-iiinieSL  »fctk»  •  1a««i* 
ooniia)  tiie  ocganB  asa  nitnafa^f  'pnte  'iQux^iaa.  "lUe  am  'Msiii^ 
on  the  meao-tiiDiBz;  whiefa.  la  niDn*^  leaaax  uie  Tm-^nuna-'- 
Landois  eoanted  23&  very  tnie  e^m  <bl  -lie  am   jI  '.^rr'iinmr 

Many  Tfftiwtnfrngw»  have  the  p^i^v^sE  of  jmtm'arniig;  aod  "au: 
CHgans  dzifer  gmtiy  in  poadaan.  Smiie  flM*ae»  flzidinaoe  wat^ 
londly.ao  ti^wha  3fc  F.  .imiL  eaii^  *  T^-^^  wA-^^*,  * 
gamekeeper,  iriio  ateod  by.  limaiEhc  ins  Jad  ^mu^  a  bbdiim  : 
bat  I  ftikd  to  dfaeofor  the  ptnper  iisana  ni  >^ 

this  beetle.  £l  Geotmpea  aai  "Zt^^oob^  a 
nanoir  ridge  mns  obiiqiieij  acpxa  ''^  ^  ^"y 
the  ocna of  eaA  faiBil4eir  'Imvinir  3i  ^  ifer* 
oororcu  8A  lifaaX  ^»hich  ia  aoa^ftd  by  a 
apedaQy  iKUfectiiig  inrt  o€  (bk  of  the  ji>- 

dnwmml  im^wynrti|,     Tn  die  ueaily  aZied  Copris 

Ittmnig,  an  i  iiiwwint|  luuiiM  fine  zaap  rons 
along  tile  sntazal  naKgin  of  the  eiytim»  vith 
anoywr  short  BM9  near  Ae  baaal  oaftar  nv- 
gm;  bat  in  aone  dOiet  Coprmi  Ae  zaap  is 
seated,  aeeoring  to  Leeonte,'*  on  the  dotsal 
snrfiM  of  tte  aMnmni  In  Otyctea  it  is 
seated  on  the  pio-iiysidinm;  and,  aeeoidiag  to  ^ 

theaameenlonologiBt.inaaBieodia'Dynastinit  j^^9$^  Hiad-bg  ^^ 
on  file  nndcr  sarfiM»  of  the  elytia.  Lastly,  ^JSuSS?: 
WeaMig  states  tiat  in  OmaloplM  hnmmtn  the  ^  r,^  ^^^  ^vx*.  f. 
nsp  is  phMed  on  the  pn>«tennim,  and  tike  ^•"^  '^  ^^ 
scraper  on  the  metarstemam,  the  parts  thus 
occupying  the  inkier  soi&ce  of  the  body,  instead  of  the  npi^er 
Rorfihce  as  in  the  LongkxHms. 
We  thus  see  that  in  the  different  coleopterotia  taailies  tho 

not,  as  iar  at  I  could  jii<ige,  come  of  ilUaois,  for  haviug  •#iil  uw  ^\- 

into  play  in  scraping  the  rasps  on  tracU  IVom  Leconte*»  MuU^HJuctioii 

the  elytra.  to  Entomology/  \\\\  101,  UX 
'*  1  am  iadebtetl  to  Mr.  Walsh, 


304  77/^  Descent  of  Man,  Part  11. 

stridulating  organs  are  wonderfully  diyersified  in  position,  bat 
not  much  in  stmctnre.  Within  the  same  fiEunily  some  species 
are  provided  with  these  organs,  and  others  are  destitute  of  them. 
This  diversity  is  intelligible,  if  we  suppose  that  originally  vaiioiis 
beetles  made  a  shuffling  or  hissing  noise  by  the  rubbing  togetlier 
of  any  hard  and  rongh  parts  of  their  bodies,  which  happened  to 
be  in  contact;  and  that  from  the  noise  thus  produced  being  in 
some  way  useful,  the  rough  surfaces  were  gradually  developed 
into  regular  stridulating  organs.  Some  beetles  as  they  move, 
now  produce,  either  intentionally  or  unintentionally,  a  shuffling 
noise,  without  possessing  any  proper  organs  for  the  purpose. 
Mr.  Wallace  informs  me  that  the  EuchiruB  longimanuM  (a 
Lamellicom,  with  the  anterior  legs  wonderfully  elongated  in  ihe 
male)  "  makes,  whilst  moving,  a  low  hissing  soimd  by  the  pro- 
*'  trusion  and  contraction  of  <^e  abdomen ;  and  when  seized  it 
*'  produces  a  grating  sound  by  rubbing  its  hind-legs  against  the 
"  edges  of  the  elytra."  The  hissing  sound  is  clearly  due  to  a 
narrow  rasp  running  along  the  sutural  maigin  of  each  elytron  ; 
and  I  could  likewise  make  the  grating  sound  by  rubbing  the 
shagreened  surface  of  the  femur  against  the  granulated  margin 
of  the  corresponding  elytron ;  but  I  could  not  here  detect  any 
proper  rasp ;  nor  is  it  likely  that  I  could  have  overlooked  it  in 
so  large  an  insect.  After  examining  Cyohrus,  and  reading  what 
Westring  has  written  about  this  beetle,  it  seems  very  doubtfol 
whether  it  possesses  any  true  rasp,  though  it  has  the  power  of 
emitting  a  sound. 

From  the  analogy  of  the  Orthoptera  and  Homoptera,  I 
expected  to  find  the  stridulating  organs  in  the  Ck>leoptera 
differing  according  to  sex;  but  Landois,  who  has  carefully 
examined  several  species,  observed  no  such  difference ;  nor  did 
Westring;  nor  did  Mr.  G.  B.  Crotch  in  preparing  the  many 
specimens  which  he  had  the  kindness  to  send  me.  Any  difference 
in  these  organs,  if  slight,  would,  however,  be  difficult  to  detect, 
on  account  of  their  great  variability.  Thus,  in  the  first  pair  of 
specimens  of  Necrophorus  humator  and  of  Pddbius  which  I  ex-, 
amined,  the  rasp  was  considerably  larger  in  the  male  than  in 
the  female;  but  not  so  with  succeeding  specimens.  In  Qeo- 
trupes  stercomritu  the  rasp  appeared  to  me  thicker,  opaquer, 
and  more  prominent  in  three  xnales  than  in  the  same  number  of 
females;  in  order,  therefore,  to  discover  whether  the  sexes 
differed  in  their  power  of  stridulating,  my  son,  Mr.  F.  Darwin, 
collected  fifty-seven  living  specimens,  which  he  separated  into  two 
lots,  according  as  they  made  a  greater  or  lesser  noise,  when  held 
in  the  same  manner.  He  then  examined  all  these  specimens, 
and  found  that  the  males  were  very  nearly  in  the  same  proportion 


as.  flfc?:  «»d*  a:  1k  ^sjttjr^^ 

if  m-  us  tiiii*vr^<iv^"*T^! 

lilt  2M»  *c  xbr  7w^^5^.^  «wft  ♦v  ><**^ 

•»  V  «v-«i«^  m-;tii  W>>s.  ^^>*'^ 
are  alauui  cr  siv  icfsesBmai  1^  ^x<^9K«T)r>^  ^n^  ^^'i^^  ^  1^^^ 
malflB.  It  dkosM  Ik  xm;^  tiisliii  aIi  v\vVki$^^  tW  <^s^(\v 
put  of  liie  zap  is  diSCrtiEte  of  bairs;.  In  «X  *>«MW'/>t^v«^  1W 
difcicauL  %et««eK  U»  ses»  is  boi^  Mk«^  nMirk^i^  a^  Ih^'o 
is  bert  na  ^v^en  the  ivnper  abdkvciina  »)j:«M«i1  v^^  oVrMihst  A^vl 
Tievtsd  as  a  taDspaRSt  object  Ib  th^  ftffUl^  Ibo  >^K«\V  «>u^^V 
is  eopcred  vith  little  aepaate  oiwts,  boarini:  ^W^m«*  ;  >Kh^Uf  u\ 
the  nafe  tiioBe  crbIb  in  proceeding  totnii\W  ih^  A)xvv  ^^nn^^hv 
mcse  and  more  oonfliMiil,  re^^nlar^and  nal(<^);  «^>  Ihiftt  U^iw- 
fonrtiiB  of  the  segment  is  eoteivd  with  «xtTini)<'l^-  ^\\^  YM^\\\A 
ribe,  which  are  quite  aheent  in  the  fanM^tV  In  \\\^  i^\m\<m, 
however,  of  all  three  species  of  Oryete«,  a  iMi^ht  ^'^Mx^  ov 
stndnlating  acrand  is  produoed,  when  tho  alxionum  uf  a  h^A^^AM^xi 
specimen  is  pushed  backwards  and  IbrwardAi 

In  the  case  of  the  Heliopathes  and  Oryctt>s  \\\wt^  mn  hnhily 
be  a  donbt  that  the  males  stridalate  in  onlor  to  ohU  \\v  to 
excite  the  females;   bnt  with  most  licotU^^  tho   iit4'iti))lMion 
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Order,  Coieoptera  (Beetles). — Many  beetles  are  coloured  so  as 
to  resemble  the  surfaces  which  they  habitually  frequent,  and 
they  thus  escape  detection  by  their  enemies.  Other  species,  for 
instance  diamond-beetles,  are  ornamented  with  splendid  colours, 
which  are  often  arranged  in  stripes,  spots,  crosses,  and  other 
elegant  patterns.  Such  colours  can  hardly  serve  directly  as  a 
protection,  except  in  the  case  of  certain  flower-feeding  species; 
but  they  may  serve  as  a  warning  or  means  of  recognition,  on  the 
same  principle  as  the  phosphorescence  of  the  glow-worm.  As 
with  beetles  the  colours  of  the  two  sexes  are  generally  alike,  we 
have  no  evidence  that  they  have  been  gained  through  sexual 
selection ;  but  this  is  at  least  x)os8iblo,  for  they  may  have  been 
developed  in  one  sex  and  then  transferred  to  the  other;  and 
this  view  is  even  in  some  degree  probable  in  those  groups  which 
possess  other  well-marked  secondary  sexual  characters.  Blind 
beetles,  which  cannot  of  course  behold  each  other's  beauty, 
never,  as  I  hear  from  Mr.  Waterhouse,  jun.,  exhibit  bright 
colours,  though  they  often  have  ]X)lished  coats ;  but  the  expla- 
nation of  their  obscurity  may  be  that  they  generally  inhabit 
caves  and  other  obscure  stations. 

Some  Longicoms,  e8X)ecially  certain  Prionidee,  offer  an  excep- 
tion to  the  rule  that  the  sexes  of  beetles  do  not  differ  in  colour. 
Most  of  these  insects  are  large  and  splendidly  coloured.  The 
males  in  the  genus  Pyrodes,**  which  I  saw  in  Mr.  Bates's  col- 
lection, are  generally  redder  but  rather  duller  than  the  females, 
the  latter  being  coloured  of  a  more  or  less  splendid  golden-green. 
On  the  other  hand,  in  one  species  the  male  is  golden-green,  the 
female  being  richly  tinted  with  red  and  purple.  In  the  genus 
Esmeralda  the  sexes  differ  so  greatly  in  colour  that  they  have 
been  ranked  as  distinct  species ;  in  one  species  both  are  of  a 
beautiful  shining  green,  but  the  male  has  a  red  thorax.  On  the 
whole,  as  far  as  I  could  judge,  the  females  of  those  Prionid^B,  in 


••  Pyrodea  pukherrimus,  in 
which  the  sexes  differ  conspicuouBly, 
has  been  described  by  Mr.  Bates  in 
'Transact.  Ent.  Soc.^  1869,  p.  50. 
I  will  specify  the  few  other  cases  in 
which  I  have  heard  of  a  difference 
in  colour  between  the  sexes  of 
beetles.  Kirby  and  Spence  (Un- 
trod  act.  to  Entomology,'  vol.  iii.  p. 
801)  mention  a  Cantharis,  Meloe, 
Rhagiom,  and  the  Lepiura  testacea ; 
the  male  of  the  latter  being  tes- 
taceous, with  a  black  thorax,  and 
the  female  of  a  dull  red  all  over. 
These  two  latter  Wtlcs  belong  to 


the  family  of  Longioorns.  Messrs. 
B.  Trimen  and  Waterhonae,  jun., 
inform  me  of  two  Lamellicoms, 
viz.,  a  Peritrichia  and  Trichius,  the 
male  of  the  latter  being  more 
obscurely  coloured  than  the  female. 
In  TUius  ehngatus  the  male  is  black, 
and  the  female  alwajrs,  as  it  is 
believed,  of  ji  dark  blue  colour,  with 
a  red  thorax.  The  male,  also,  of 
Or$odactM  atroy  as  I  hear  from  Mr. 
Walsh,  is  black,  the  female  (the 
so-called  0.  rttfiooilis)  having  a 
rufous  thorax. 
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>rluch  the  sexes  differ,  are  coloured  more  richi;  than  the  malee, 
and  this  does  not  accord  ^th  the  conunon  rule  in  legsrd  to 
colonr,  when  acquired  through  sexual  selection. 

A  moat  remarkable  dktiuction  between  the  sexes  of  many 
beetles  is  presented  b;  the  great  horns  which  rise  &om  the  head, 
thorax,  and  clTpeus  of  the  males ;  and  in  some  few  cases  from 
the  under  surface  of  the  body.  These  horns,  in  the  great  family 
of  the  Lamellicoros,  resemble  those  of  various  quadrupeds,  saoh 
OS  Biogs,  rhinoceroses,  Ac.,  and  are  wonderful  both  from  their 
size  and  diversified  shapes.  Instead  of  describing  them,  I  have 
given  figures  of  the  m&les  and  females  of  some  of  the  more  re- 
markable forms.  (Figs.  16  to  20.)  The  females  generally  ex- 
hibit mdjments  of  the  horns  in  the  form  of  email  knobs  or 
ridges ;  but  some  are  destitute  of  even  the  slightest  rudiment. 
On  the  other  hand,  the  horns  are  nearly  as  well  developed  in  the 
female  as  in  the  male  of  PAoimem  Vvaeiftr ;  and  only  a  little  lees 
well  developed  in  the  females  of  stnne  other  species  of  this  genus 
and  of  Copris.  I  am  informed  by  Mr.  Bates  that  the  horns  do 
not  differ  in  any  manner  corresponding  with  the  more  important 
characteristic  differences  between  the  several  subdivisions  of  the 
fiunily :  thus  vrithin  the  same  section  of  the  genus  Onthophagus, 
there  are  species  which  have  a  single  horn,  and  others  which 
have  two. 
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FiB.lt.  Ct^Wilb.    (Ltft-Uod  HgBR^^WlH.) 


Flf .  M.  Onlboplufu  ru^^frr,  *nl«igf4. 
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In  ahnofit  all  cases,  the  horns  are  remarkable  from  their  ex- 
oessiye  yariability;  so  that  a  graduated  series  can  be  formed, 
from  the  most  highly  developed  males  to  others  so  degenerate 
that  they  can  barely  be  distinguished  from  the  females.  Mr. 
Walsh  *^  found  that  in  Phatueus  camifex  the  horns  were  thrice  as 
long  in  some  males  as  in  others.  Mr.  Bates,  after  examining 
aboTO  a  hundred  males  of  Onihophagu*  rangifer  (fig.  20),  thought 
that  he  had  at  last  discoyered  a  spedes  in  which  the  horns  did 
not  vary;  but  further  research  proved  the  contrary. 

The  extraordioary  size  of  the  horns,  and  their  widely  diflferent 
structure  in  closely-allied  forms,  indicate  that  they  have  been 
formed  for  some  purpose ;  but  their  excessive  variability  in  the 
males  of  the  same  species  leads  to  the  inference  that  this  purpose 
cannot  be  of  a  definite  nature.  The  horns  do  not  show  marks  of 
friction,  as  if  used  for  any  ordinary  work.  Some  authors  sup-, 
pose^  that  as  the  males  wander  about  much  more  than  the 
females,  they  require  horns  as  a  defence  against  their  enemies ; 
but  as  the  horns  are  often  blunt,  they  do  not  seem  well  adapted 
for  defence. '  The  most  obvious  conjecture  is  that  they  are  used 
by  the  males  for  fighting  together;  but  the  males  have  never 
been  observed  to  fight;  nor  could  Mr.  Bates,  after  a  careful 
examination  of  numerous  species,  find  any  sufficient  evidence,  in 
their  mutilated  or  broken  condition,  of  their  having  been  thus 
nsed.  If  the  males  had  been  habitual  fighters,  the  size  of  their 
bodies  would  probably  have  been  increased  through  sexual 
selection,  so  as  to  have  exceeded  that  of  the  females;  but 
Mr.  Bates,  after  comparing  the  two  sexes  in  above  a  hundred 
species  of  the  Gopridsa,  did  not  find  any  marked  difference  in 
this  respect  amongst  well-developed  individuals.  In  Lethrus, 
moreover,  a  beetle  belonging  to  the  same  great  division  of  the 
Lamellicoms,  the  males  are  known  to  fight,  but  are  not  provided 
with  horns,  liiough  their  mandibles  are  much  larger  than  those 
of  the  female. 

The  conclusion  that  the  horns  have  been  acquired  as  ornaments 
is  that  which  best  agrees  with  the  &ct  of  their  having  been  so 
immensely,  yet  not  fixedly,  developed, — ^as  shewn  by  their  extreme 
yariability  in  the  same  species,  and  by  their  extreme  diversity  in 
closely-allied  species.  This  view  will  at  first  appear  extremely 
improbable;  but  we  shall  hereafter  find  with  many  animals 
standing  much  higher  in  the  scale,  namely  fishes,  amphibians, 
reptiles  and  birds,  that  various  kmds  of  crests,  knobs,  horns  and 
combs  have  been  developed  apparently  for  this  sole  purpose. 

The  males  of  Onitis  furd/er  (fig.  21),  and  of  some  other 

**  '  Ploc.  Entomolog.  Soc  of  **  Kirbj  and  Spence, 'Introduct. 
Philadelphia,'  1864,  p.  228.  Entomolog.'  vol.  iii.  p.  300. 
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others  the  males  are  cither  a  little  brighter,  or  very  much  more 
superb  than  the  females.  The  genus  Jnnonia,  allied  to  010* 
YanesssB,  offers  a  nearly  parallel  case,  for  although  the  sexes  of 
most  of  the  species  resemble  each  other,  and  are  destitute  of 
rich  colonrs,  yet  in  certain  species,  as  in  c7.  wMm/t,  the  male  is 
rather  more  bnght-coloored  than  the  female,  and  in  a  fem  (for 
instance  J.  andremiaja)  the  male  is  so  different  firom  tiie  ftmale 
that  he  might  be  mistaken  for  an  entirely  distinct  species. 

Another  striking  case  was  pointed  out  to  me  in  the  Siitiali 
Museum  by  Mr.  A.  Butler,  namely,  one  of  the  tropical  Amefrican 
Theclse,  in  which  both  sexes  are  nearly  alike  and  woodarliilly 
splendid ;  in  another  species  the  male  is  coloured  in  a  similariy 
gorgeous  manner,   whilst   the  whole   upper  surface  of   tiie 
female  is  of  a  dull  uniform  brown.    Our  common  little  "Rnglifih 
blue  butterflies  of  the  genus  Lycasna,  illustrate  the  -various  dif- 
ferences in  colour  between  the  sexes,  almost  as  well,  though  not 
in  so  striking  a  manner,  as  the  above  exotic  genera.    In  lAfcmna 
agestia  both  sexes  haye  wings  of  a  brown  colour,  bordered  ^th 
small  ocellated  orange  spots,  and  are  thus  alike.    In  L.  cegon 
the  wings  of  the  male  are  of  a  fine  blue,  bordered  with  black ; 
whilst  those  of  the  female  are  brown,  with  a  similar  border, 
closely  resembling  the  wiogs  of  i^.  agestis.  Lastly,  in  L.  arion  both 
sexes  are  of  a  blue  colour  and  are  yery  like,  though  in  the  female 
the  edges  of  the  wings  are  rather  duskier,  with  the  black  spots 
plainer ;  and  in  a  bright  blue  Indian  species  both  sexes  are  still 
more  alike. 

I  have  given  the  foregoing  details  in  order  to  show,  in  the  first 
place,  that  when  the  sexes  of  butterflies  differ,  the  male  as  a 
general  rule  is  the  more  beautiful,  and  departs  mcnre  firom  the 
usual  type  of  colouring  of  the  group  to  which  the  species 
belonga  Hence  in  most  groups  the  females  of  the  several 
species  resemble  each  other  much  more  closely  than  do  the 
males.  In  some  cases,  however,  to  which  I  shall  hereafter 
allude,  the  females  are  coloured  more  splendidly  than  the 
males.  In  the  second  place,  these  details  have  been  given  to 
bring  dearly  before  the  mind  that  within  the  same  genus,  the 
two  sexes  frequently  present  every  gradation  from  no  difference 
in  colour,  to  so  great  a  difference  that  it  was  long  before  the  two 
were  placed  by  entomologists  in  the  same  genus.  In  the  third 
place,  we  have  seen  that  when  the  sexes  nearly  resemble  each 
other,  this  appears  due  either  to  the  male  having  transferred 
his  colours  to  the  female,  or  to  the  male  having  retained,  or 
perhaps  recovered,  the  primordial  colours  of  the  group.  It  also 
deserves  notice  that  in  those  groups  in  which  the  sexes  differ, 
the  females  usually  somewhat  resemble  the  males,  so  that  when 
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the  males  are  beantifal  to  an  extroordmary  degree,  the  females 
almost  jnyariably  exhibit  some  degree  of  beanty.  From  the 
many  cases  of  gndation  in  the  amount  of  difference  between 
the  sexes,  and  from  the  prevalence  of  the  same  'general  type  of 
coloration  thronghout  the  whole  of  the  same  gronp,  we  may  con- 
clude that  the  causes  have  generally  been  the  same  which  hare 
determined  the  brilliant  colouring  of  the  males  alone  of  some 
species,  and  of  both  sexes  of  other  species. 

As  so  many  gorgeous  butterflies  inhabit  the  tropics,  it  has 
often  been  supposed  that  they  owe  their  colours  to  the  great 
heat  and  moisture  of  these  zones ;  but  Mr.  Bates  ^  has  shewn  by 
the  comparison  of  various  dosely-aUied  groups  of  insects  from 
the  temperate  and  tropical  regions,  that  this  view  cannot  be 
maintained ;  and  the  evidence  becomes  conclusive  when  bril* 
liaaily-coloured  males  and  plain-ooloured  females  of  the  same 
si^ecies  inhabit  the  same  district,  feed  on  the  same  food,  and 
follow  exactly  the  same  habits  of  life.  Even  when  the  sexes 
resemble  each  other,  we  can  hardly  believe  that  their  brilliant 
and  beautifally-arranged  colours  are  the  purposeless  result  of 
the  nature  of  the  tissues  and  of  the  action  of  4he  surrounding 
conditions. 

With  animals  of  all  kinds,  whenever  colour  has  been  modified 
for  some  spedal  xmrpose,  this  has  been,  as  far  as  we  can  judge, 
either  for  direct  or  indirect  protection,  or  as  an  attraction  between 
the  sexes.  With  many  species  of  butterflies  the  upper  surfaces 
of  the  wings  are  obscure;  and  this  in  all  probability  leads 
to  their  escaping  observation  and  danger.  But  butterflies 
would  be  particularly  liable  to  be  attacked  by  their  enemies 
when  at  rest ;  and  most  kinds  whilst  resting  raise  their  wings 
vertically  over  their  backs,  so  that  the  lower  surfiftce  alone  is 
exposed  io  view.  Hence  it  is  this  side  which  is  often  coloured 
so  as  to  imitate  the  objects  on  which  these  insects  commonly 
rest  Dr.  Bossier,  I  believe,  first  noticed  the  similarity  of  the 
closed  wings  of  certain  Vanessea  and  other  butterflies  to  the 
bark  of  trees.  Many  analogous  and  striking  facts  could  be 
given.  The  most  interesting  one  is  that  recorded  by  Mr. 
Wallace ''  of  a  common  Indian  and  Sumatran  butterfly  (Eallima), 
which  disappears  like  magic  when  [it  settles  on  a  bush ;  for  it 
hides  its  head  and  antenna  between  its  closed  wings,  which, 
in  form,  colour  and  veining,  cannot  be  distinguished  from  a 
withered  leaf  with  its  footstalk.    In  some  other  cases  the  lower 

•  *The  Naturalist  on  the  Ama-  1867,  p.   10.     K  woodcut  of  the 

zons,'  Tol.  i.  1863,  p.  19.  Kallima  is  given  by  Mr.  Wallace  in 

'  See  the  interesting  article  in  *  Hardwicke's  Science  Qossip/  Sept. 

the    *  Westminster    Review,'    July  1867,  p.  196. 
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sur&ces  of  the  wings  are  brilliantly  coloured,  and  yet  are 
protective  ;  thus  in  'Hhtda,  rubi  the  wings  when  closed  are  ctf  an 
emerald  green,  and  resemble  the  yonng  leaves  of  the  bramble, 
on  which  in  spring  this  butterfly  may  offcen  be  seen  seated.  It  is 
also  remarkable  that  in  very  many  species  in  which  the  sexes 
differ  greatly  in  colour  on  their  upper  surfiicei  the  lower  soifM^e 
is  closely  similar  or  identical  in,  both  sexes,  and  serves  as  a 
protection.^ 

Although  the  obscure  tints  both  of  the  upper  and  under 
sides  of  many  butterflies  no  doubt  serve  to  conceal  them,  yet  we 
cannot  extend  this  view  to  the  brilliant  and  conspicuouB  colours 
on  the  upper  surface  of  such  species  as  our  admiral  and  peacock 
Yanessse^^our  white  cabbage<butterflies  (PiensX  or  the  great 
swallow-tan  Papilio  which  haunts  the  open  fens — ^for  these 
butterflies  are  thus  rendered  visible  to  every  living  creature. 
In  these  species  both  sexes  are  alike ;  but  in  the  common  brim- 
stone butterfly  (Ganepteryx  rhamni),  the  male  is  of  an  int^ise 
yellow,  whilst  the  female  is  much  paler;  and  in  the  orange- 
tip  (AfUfiodtaris  cardaminea)  the  males  alone  have  their  wings 
tipped  with  bright  orange.  Both  the  males  and  fismales  in 
these  cases  are  conspicuous,  and  it  is  not  credible  that  their 
difierence  in  colour  should  stand  in  any  relation  to  ordinary 
protection.  Prof.  Weismann  remarks,'  that  the  female  of  one  of 
the  LycsensB  expands  her  brown  wings  when  she  settles  on 
the  ground,  and  is  then  almost  invisible ;  the  male,  on  the  other 
hand,  as  if  aware  of  the  danger  incurred  from  the  bright  blue  of 
the  upper  surfieu^  of  his  wings,  rests  with  them  closed ;  and  this 
shews  that  the  blue  colour  cannot  be  in  any  way  protective. 
Nevertheless,  it  is  probable  that  ccHispicuous  colours  are  in- 
directly beneficial  to  many  species,  as  a  warning  that  they  are 
unpalatable.  For  in  certain  other  cases,  beauty  has  been  gained 
through  the  imitation  of  other  beautiful  species,  which  inhabit 
the  same  district  and  enjoy  an  immunity  from  attack  by  being 
in  some  way  offensive  to  their  enemies;  but  then  we  have  to 
account  for  the  beauty  of  the  imitated  species. 

As  Mr.  Walsh  has  remarked  to  me,  the  females  of  our  orange- 
tip  butterfly,  above  referred  to,  and  of  an  American  species 
(Anth.  gentUia)  probably  shew  us  the  primordial  colours  of  the 
parent-species  of  the  genus;  for  both  sexes  of  four  or  five 
widely-distributed  species  are  coloured  in  nearly  the  same 
manner.  As  in  several  previous  cases,  we  may  here  infer  that 
it  is  the  males  of  Anth,  cardamines  and  genutia  which  have 
departed  from  the  usual  type  of  the  genus.    In  the  Anth.  sara 

■  Mr.  G.  Fraser,  in  *  Nature/  *  *  Sinfluss  der  Isolirang  anf  die 
April  1871,  p.  489.  Artbildnng,'  1872,  p.  58. 
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from  CMiforniA,  tiie  orange-tipe  to  the  ^nngs  have  been  partially 
developed  in  tiie  female ;  but  th^  are  paler  than  in  the  male,  and 
slightly  different  in  some  ottier  leepeota  In  an  allied  Indian 
form,  the  IpMxu  glauc^spe,  the  oraikge-tipB  are  fnlly  developed  in 
both  TCxeB.  In  this  Iphias,  as  pointed  out  to  me  by  Mr.  A.  Butier, 
the  under  snrfiftoe  of  the  wings  matvellonsly  resembles  a  pale- 
colonied  leaf;  and  in  our  English  orange^tip^  the  under  surface 
resembles  the  flower-head  of  the  wild  parsley,  on  whioh  the 
butterfly  often  rests  at  night^  The  sune  reason  which  compels 
us  to  believe  that  the  lower  surfaces  have  here  been  oolonred  for 
the  sake  of  protection,  leads  us  to  deny  that  the  wings  have 
been  tipped  with  brq^t  orange  for  the  same  purposoi  especially 
wiien  this  eharaoter  is  confined  to  the  males. 

Most  Meths  r«st  ntotiontoBs  daring  the  idnie  or  greater  part 
of  Ifte  dmf  yMi  their  wmgi  depvessed;  sad  the  whole  upper 
snrteoe  is  oftftH  idiaded  and  oolcmxed  in  an  adibirable  manner,  as 
Mr.  Wallace  has  remaned,  for  eseaping  dotection.  The  Ihmt^ 
wings  of  the  Bombycidte  and  Noetuidn,"  when  at  rest,  generally 
ovMap  and  oouceal  the  hind-^wnigs;  so  that  the  Utter  might  be 
brightly  eolouted  without  mueh  rislt;  and  they  ate  in  fact 
often  ^U6  oolo«ffed.  !Duiing  flight,  moths  would  often  be  able 
to  escape  from  their  enemies;  nevertheless,  as  the  hind-wings 
axe  then  fdlty  npoeed  to  vieti^,  their  bright  colours  must 
goiMSlf  havd  been  aoquked  at  some  little  risk.  Sat  the 
IMldtd^  fiMt  Aews  how  eautlout  We  ought  to  be  in  drawing 
60MMoiiB  (m  this  head.  The  common  Yellow  nader«-wifigs 
(Triphttna)  often  fly  about  dufing  the  day  or  early  ev^nlng^  mmI 
furd  tfeen  eofispicudus  ftom  the  cDkmr  of  their  hind-wings.  It 
Wduld  natutAUy  be  thought  that  this  would  be  a  eoisvee  of 
danger;  but  1&.  J.  JM^er  Weir  belietes  that  it  aotoaUy  eartes 
tbeai  as  a  toeam  ^  woape,  for  bitde  strike  at  these  bdglitly 
odlMred  afld  fra^  snrfheM^  incM^  of  at  the  body>  Ibrift- 
sMi^  Mr.  Wdr  turiMid  ifltd  his  aVSary  a  vigerbus  nptoSmm  «f 
TrijfhbMA  primuhay  Which  was  instantly  pursued  by  »  robin; 
bat  the  bird's  attention  being  caught  by  the  cdoured  wings,  tba 
moth  was  fiot  oeptured  unlal  aftef  about  flfty  attemptSi  and 
small  portions  of  the  wings  were  repeatedly  broken  off.  He  tried 
the  same  exp^ment,  in  the  open  air,  with  a  swallow  and  21 
fimbria;  blit  the  lai^  size  of  tiiis  moth  probaUy  interfet^d 
witih  its  capture.^*    We  are  thus  reminded  of  a  Matement  madA 

^  Ste the hiterestiAffobsenratioiis  Scten6^  0<nsip,^  Bepi,  i80t,  p.  193. 
by  Mr.  T.  W.  VTood,  *  The  Student,'         "  See  nltt&j  ot  this  siibjecl,  Mr. 

ApL  1868,  p.  81.  Weir's  ptLp»  ia  <  tratltaa.  Eht.  Sdc' 

»  Mr.  Wallace  in  <  Hardwicka'ii  1869,  p.  29. 
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by  Mr.  Wallace,"  namely,  that  in  the  Brazilian  forests  and 
Malayan  islands,  many  common  and  highly-decorated  bnttetflks 
are  weah  flyers,  though  famished  with  a  broad  expanse  of  wiog; 
and  they  "  are  often  captured  with  pierced  and  broken  wings, 
"  as  if  they  had  been  seized  by  birds,  from  which  they  had 
"  escaped :  if  the  wings  had  been  much  smaller  in  xnoportion 
"  to  the  body,  it  seems  probable  that  the  insect  would  more 
"  frequently  have  been  struck  or  pierced  in  a  Tital  party  and 
"  thus  the  increased  expanse  of  the  wings  may  haye  been  in- 
"  directly  beneficial." 

JDisj^y, — ^The  bright  colours  of  many  butterflies  and  of  some 
moths  are  specially  arranged  for  display,  so  that  they  may  be 
readily  seen.  During  the  m'ght  colours  are  not  yisible,  and 
there  can  be  no  doubt  that  the  nocturnal  moths,  taken  as  a 
body,  are  much  less  gaily  decorated  than  buttorfiies,  all  of 
which  are  diurnal  in  their  habits.  But  the  moths  of  certain 
families,  such  as  the  Zygsnide,  seyeral  Sphingidsd,  Uraniidn, 
some  Arctiidee  and  Satumiidn,  fly  about  during  the  day  or 
eai'ly  evening,  and  many  of  these  are  extremely  beautiful,  being 
fiir  brighter  coloured  than  the  strictly  nocturnal  kinds.  A 
few  exceptional  cases,  however,  of  bright-coloured  nocturnal 
species  have  been  recorded.^* 

There  is  evidence  of  another  kind  in  regard  to  display. 
Butterflies,  as  before  remarked,  elevate  their  wings  when  at 
rest,  but  whilst  basking  in  the  sunshine  often  alternately  raise 
and  depress  them,  thus  exposing  both  surfaces  to  fall  view;  and 
although  the  lower  surface  is  often  coloured  in  an  obscure 
manner  as  a  protection,  yet  in  many  species  it  is  as  highly 
decorated  as  the  upper  surface,  and  sometimes  in  a  very 
different  manner.  In  some  tropicsJ  species  the  lower  surfioce  is 
even  more  brilliantly  coloured  than  the  upper.*^  In  the  £ng« 
lish  fxitiUaries  {Argynnis)  the  lower  surftce  alone  is  orna- 
mented with  shining  silver.  Nevertheless,  as  a  general  rule, 
the  upper  surface,  which  is  probably  more  fully  exposed,  is 
oolouied  more  brightly  and  diversely  than  the  lower.  Hence 
the  lower  surface  generally  affords  to  entomologists  the  more 


"  'Westminster  Review,'  July 
1867,  p.  16. 

'^  For  instance,  Lithosia;  but 
Prof.  Westwood  (*  Modern  Class,  of 
Insects,'  Yol.  ii.  p.  390)  seems  sur- 
prised at  this  case.  On  the  relative 
colours  of  diurnal  and  nocturnal 
Lepidoptera,  see  ibid.  pp.  333  and 
392 ;  also  Harris,  <  Treatise  on  the 


Insects  of  New  England,'  1842,  p.  315. 
"  Such  differences  between  the 
upper  and  lower  surfaces  of  the 
wings  of  several  species  of  Papilio, 
may  be  seen  in  the  beautiful  plates 
to  Mr.  Wallace's  'Memoir  on  the 
Papilionidae  of  the  Malayan  Region,' 
in  'Transact.  Linn.  Soc'  vol.  xxr. 
part  i.  1865. 
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useful  character  for  detecting  the  affinities  of  the  various 
species.  Fritz  MtQler  informs  me  that  three  species  of  Castnia 
are  found  near  his  house  in  8.  Brazil :  of  two  of  them  the  hind- 
wings  are  obscure,  and  are  always  covered  by  the  front-wings 
when  these  butterflies  are  at  rest;  but  the  third  species  Jias 
black  hind-wings,  beautifully  spotted  with  red  and  white,  and 
these  are  fully  expanded  and  displayed  whenever  the  butterfly 
rests.    Other  such  cases  could  be  added. 

K  we  now  turn  to  the  enormous  group  of  moths,  which,  as 
I  hear  from  Mr.  Stainton,  do  not  habitually  expose  the  under 
surface  of  their  wings  to  full  view,  we  find  this  side  very  rarely 
coloured  with  a  brightness  greater  than,  or  even  equal  to,  that 
of  the  upper  side.  Some  exceptions  to  the  rule,  either  real  or 
apparent,  must  be  noticed,  as  the  case  of  Hyiwpyra.^*  Mr. 
Trimen  informs  me  that  in  Guenee's  great  work,  three  moths 
are  figured,  in  which  the  under  surface  is  much  the  more 
brilliant.  For  instance,  in  the  Australian  Gastrophora  the 
upper  sur&ce  of  the  fore-wing  is  pale  greyish-ochreous,  while 
the  lower  surface  is  magnificently  ornamented  by  an  ocellus  of 
cobali-blue,  placed  in  the  midst  of  a  black  mark,  surrounded 
by  orange-yellow,  and  this  by  bluish-white.  But  tiie  habits  of 
these  three  moths  are  unknown ;  so  that  no  explanation  can  be 
given  of  their  unusual  style  of  colouring.  Mr.  Trimen  also 
informs  me  that  the  lower  surface  of  the  wings  in  certain  other 
Greomctrte^'^  and  quadrifid  NoctuaQ  are  either  more  variegated 
or  more  brightly-coloured  than  the  upper  surface ;  but  some  of 
these  species  have  the  habit  of  "  holding  their  wings  quite  erect 
"  over  their  backs,  retaining  them  in  this  position  for  a  con- 
''  siderable  time,"  and  thus  exposing  the  under  surface  to  view. 
Other  species,  when  settled  on  the  ground  or  herbage,  now  and 
then  suddenly  and  slightly  lift  up  their  wings.  Hence  the  lower 
surface  of  the  wings  being  brighter  than  the  upper  sur&ce 
in  certain  moths  is  not  so  anomalous  as  it  at  first  appears. 
The  SatomiidsB  include  some  of  the  most  beautiful  of  all 
moths,  their  wings  being  decorated,  as  in  our  British  Emperor 
moth,  with  fine  ocelli;  and  Mr.  T.  W.  Wood"  observes  that 
they  resemble  butterflies  in  some  of  their  movements;   "for 

instance,  in  the  gentle  waving  up  and  down  of  the  wings  as  if 

for  display,  which  is  more  characteristic  of  diurnal  than  of 

nocturnal  Lepidoptera." 


**  See  Mr.  Wormald  on  this  the  Geometrse)  in  <  Transact.  £nt. 
moth :  '  Proc  £nt.  Soc.'  March  2nd,  Soc'  new  series,  vol.  t.  pi.  zy.  and 
1868.  xvi. 

'^  See  also  an  account  of  the  S.  **  '  Proc.  Ent.  Soc.  of  London,' 
American  genus  £rateina  (one   of     July  6,  1868,  p.  zxrii. 
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It  is  a  Bltgtllai*  feet  that  no  British  moths  which  are  bril- 
liantly colour^,  and,  as  fat  as  I  can  discover,  hardly  any  foreign 
species,  differ  mnch  in  colonr  according  to  sex ;  though  this  is 
the  case  with  many  brilliant  butterflies.  The  male,  however,  of 
one*American  moth,  the  Satumia  Jo,  is  described  as  having^  its 
fore-wings  deep  yellow,  cnrionsly  marked  with  purplish-red 
spots ;  whilst  the  wings  of  the  female  are  purple-brown,  mai*ked 
with  grey  linesJ'  The  British  moths  which  differ  sexnally  in 
colour  are  all  brown,  or  of  various  dull  yellow  tints,  or  nearly 
white.  In  several  species  the  males  are  much  darker  than  the 
females,^  and  these  belong  to  groups  which  generally  fly  about 
during  the  afternoon.  On  the  other  hand,  in  many  genera,  as 
Mr.  Stainton  informs  me,  the  males  have  the  hind-wings  whiter 
than  those  of  the  female— of  which  fact  Agroiis  exdamatianis 
offers  a  good  instance.  In  the  Ghost  Moth  {ff^pudus  humnit) 
the  differenOe  is  more  strongly  marked;  the  males  being  white, 
and  thd  fetnales  yellow  with  darker  Inarkinss.^^  It  is  probable 
that  in  these  cases  the  males  are  thus  rendered  more  conspicuoos, 
abd  more  easily  seen  by  the  females  whilst  flying  about  in 
the  dusk. 

From  the  several  foregoing  fects  it  is  impossible  to  admit 
that  tile  brilliant  colours  of  butterflies,  and  of  some  f&w  moths, 
hate  commonly  been  acquired  fbr  the  sake  of  protection.  We 
have  seen  that  their  colours  and  elegant  patterns  are  arranged 
and  ediibited  Hfi  if  for  display.  Hence  I  am  led  to  believe  that 
the  females  prefer  or  are  most  excited  by  the  more  brilliant 


»  Harris,  'Trtatise)'  kc,  edited 
hf  Fli&t,  1M2)  p.  395. 

^  For  instaaoe^  I  observe  in  mj 
•on'ft  cabinet  that  the  males  are 
darker  than  the  females  in  the 
LasHx^mpa  qvoftcuSf  OdonesHs  pota- 
^ortii)  ffppogymna  diapar^  Dasychdna 
jptMK&widb,  and  Qrcnib  mendiocu  In 
this  latter  speeies  the  difference  in 
colour  between  the  two  sexes  is 
strongly  marked ;  and  Mr.  Wallace 
ikifbrms  ix^c  that  we  here  hate,  as 
hfe  b«li«tes,  an  instaace  of  {)rot«ctiTe 
mimicry  confined  to  one  sex,  as 
will  hereafter  be  more  fully  ex- 
plained. The  white  female  of  the 
Cycnia  resembles  the  very  common 
Spilowma  menthrasti^  botn  sexes  of 
which  are  white ;  and  Mr.  Stainton 
observed  that  this  latter  moth  was 
rejected  with  utter  disgust  bjr  a 
whole    brood    of    young    turkeys, 


which  were  fotad  of  oating  6ther 
moths ;  so  that  if  th«  Cycnia  was 
commoalj  mistaken  bj  British  birds 
for  the  Spilosoma,  it  would  escape 
being  devoured,  and  its  white  de- 
ceptive colour  would  thus  be  highly 
b«n«flciaK 

**  It  is  remarkably  that  in  the 
Shetland  Islands  the  mala  of  this 
moth,  instead  of  differing  widelj 
n-otn  the  female,  freqxientlj  re- 
sembles her  closely  in  eolonr  (see 
Mr.  MacLacitlaB,  *  Transact  Ent. 
Soc.'  vol.  ii.  1866,  p.  459).  Mr. 
G.  Frtwer  suggests  Q  Kattire,'  April 
1871,  p.  489)  that  at  the  season  of 
the  year  when  the  ghost-moth  ap- 
pears in  these  northern  islands,  the 
whilcness  of  the  males  would  not 
be  needed  to  render  them  visible  to 
the  females  in  the  twilight  night. 
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nuJea ;  for  an  any  otber  sapposi^Qn  tlie  miUes  wouldi  as  far  as 
W8  can  see,  be  ornamented  to  ^o  porpofse.  We  know  that  ants 
and  oertiMn  LamelUcom  beetles  are  capable  of  feeling  an  attach- 
ment for  each  other,  and  th%t  ants  recognise  their  feUows  after 
an  interral  of  seyeral  months.  Hence  there  is  no  abstract 
improbability  in  the  Lepidoptera^  which  probably  stand  nearly 
or  qxiite  pa  high  in  the  scale  as  these  insects,  having  siiffioient 
mental  capacity  to  admire  bright  colours.  They  certainly 
discover  flowers  by  colour.  The  Hoimning-bird  Sphinx  may 
often  be  seej;  to  swoop  down  from  a  distance  on  a  bunch  of 
flowefs  in  the  midst  of  green  foliage ;  and  I  have  bee^  assured 
by  two  persons  abroad*  tht^t  these  moths  repeatedly  visit  flowers 
painted  on  the  walls  of  a  xoQm,  and  vainly  ^deavour  to  insert 
their  pro1;K>Bcis  into  them.  Fritz  Miiller  informs  me  that  several 
kipds  of  butterflies  in  S.  Brazil  shew  an  unmistakable  prefer- 
ence for  certain  colours  over  others:  he  observed  th^t  th^y 
very  often  visited  the  brilliant  red  flowers  of  flve  or  si^  genera  of 
plants,  but  never  the  white  or  yellow  flowering  species  of  the 
same  and  other  generic,  growing  in  the  same  garden;  and  I 
have  received  other  accounts  to  the  same  effect  As  I  hear 
from  Mr.  Doubleday,  the  common  white  butterfly  often  flies 
down  to  a  bit  of  jnper  on  the  ground,  no  doubt  mistf^king  it 
for  one  of  its  own  species.  Mr.  Gollingwood^  in  speaking  of 
the  difficulty  in  coUecting  certain  butterflies  in  the  Malay 
Archipelago,  states  that  "a  dead  specimen  pinned  upon  a 
conspicuous  twig  will  often  arrest  au  insect  of  the  same  species 
in  its  headlong  flight,  and  brii^g  it  down  within  easy  leach  of 
the  net,  especially  if  it  be  of  the  opposite  sex.'' 
The  courtship  of  butterflies  is,  as  before  remarked,  a  pfolopged 
affair.  The  males  sometimes  fight  together  in  riyalry;  and 
many  may  be  seen  pm'suing  or  crowding  round  the  same 
female.  Unless,  then,  the  females  prefer  one  male  fo  apother* 
the  pairing  must  be  left  to  meie  chance,  and  this  does  not 
appear  probable.  If,  on  the  other  hand,  the  females  habitually, 
or  even  occasionally,  prefer  the  more  beautiful  males,  the  colours 
of  the  latter  will  have  bue^  rendered  brighter  by  degrees,  and 
will  have  been  transmitted  to  both  sexes  or  to  one  sex,  according 
to  the  law  of  inheritance  which  has  prevailed.  The  process  of 
sexual  selection  will  have  beeii  much  &oilitated,  if  the  ooi^olusion 
can  be  trusted,  arrived  at  from  various  kinds  of  efidenee  in  the 
supplement  to  the  ninth  chapter;  namely,  thfit  the  males  of 
many  Lepidoptera,  i^t  least  in  the  imago  state,  greatly  exceed 
the  females  in  number, 
gome  focta,  however,  are  opposed  to  the  belief  that  female 

''  *  Rambles  of  a  Naturalist  in  the  ChinesQ  Seas,'  1S68,  p.  182. 
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bntterflies  prefer  the  more  beautafnl  males;  thus,  as  I  haye 
been  assured  by  several  collectors,  fresh  females  may  fireqnentiy 
be  seen  paired  with  battered,  faded,  or  dingy  males ;  but  this  is 
a  circumstance  which  could  hardly  fiul  often  to  follow  from  the 
males  emerging  from  their  cocoons  earlier  than  the  females. 
With  moths  of  the  family  of  the  Bombycidad,  the  sexes  pair 
immediately  after  assuming  the  imago  state;  for  they  cannot 
feed,  owing  to  the  rudimentary  condition  of  their  mouths.  Tho 
females,  as  several  entomologists  have  remarked  to  me,  lie  in  an 
almost  torpid  state,  and  appear  not  to  evince  the  least  choice  in 
regard  to  their  partners.  This  is  the  case  with  the  common 
silk-moth  (fi,  mort),  as  I  have  been  told  by  some  continental 
and  English  breeders.  Dr.  Wallace,  who  has  had  great 
experience  in  breeding  Bombyx  cyiUhxa,  is  convinced  that  the 
females  evince  no  choice  or  preference.  He  has  kept  abore 
800  of  these  moths  together,  and  has  often  found  tiie 
most  vigorous  females  mated  with  stunted  males.  The  reverse 
appears  to  occur  seldom ;  for,  as  he  believes,  the  more  vigorous 
males  pass  over  the  weakly  females,  and  are  attracted  by  those 
endowed  with  most  vitality.  Nevertheless,  the  Bombycide, 
though  obscurely-coloured,  are  often  beautiful  to  our  eyes  from 
their  elegant  and  mottled  shades. 

I  have  as  yet  only  referred  to  the  species  in  which  the  males 
are  brighter  coloured  than  the  females,  and  I  have  attributed 
their  beauty  to  the  females  for  many  generations  having  chosen 
and  paired  with  the  more  attractive  males.  But  converse 
cases  occur,  though  rarely,  in  which  the  females  are  more 
brilliant  than  the  males ;  and  here,  as  I  believe,  the  males  have 
selected  the  more  beautiftd  females,  and  have  thus  slowly  added 
to  their  beauty.  We  do  not  know  why  in  various  classes  of 
animals  the  males  of  some  few  species  have  selected  the  more 
beautiful  females  instead  of  having  gladly  accepted  any  female, 
as  seems  to  be  the  general  rule  in  the  animal  kingdom ;  but  if, 
contrary  to  what  generally  occurs  with  the  Lepidoptera,  the 
females  were  much  more  numerous  than  the  males,  the  latter 
would  be  likely  to  pick  out  the  more  beautiful  females.  Mr. 
Butler  shewed  me  several  species  of  Callidryas  in  the  British 
Museum,  in  some  of  which  the  females  equalled,  and  in  others 
greatly  surpassed  the  males  in  beauty;  for  the  females  alone 
have  the  borders  of  their  wings  suffused  with  crimson  and 
orange,  and  spotted  with  black.  The  plainer  males  of  these 
species  closely  resemble  each  other,  showing  that  here  the 
females  have  been  modified ;  whereas  in  those  cases,  where  the 
males  are  the  more  ornate,  it  is  these  which  have  been  modified, 
the  females  remaining  closely  alike. 
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In  England  we  have  some  analogous  cases,  though  not  so 
marked.  The  females  alone  of  two  species  of  Thecla  have  a 
bright-purple  or  orange  patch  on  their  fore-wings.  In  Hip- 
parchia  the  sexes  do  not  differ  much;  but  it  i^  the  female  of 
H,  janira  which  has  a  conspicuous  light-brown  patch  on  her 
wings ;  and  the  females  of  some  of  the  other  species  are  brighter 
coloured  than  their  males.  Again,  the  females  of  Cclia$  edu^a 
and  hydU  have  "  orange  or  yellow  spots  on  the  black  marginal 
"  border,  represented  in  the  males  only  by  thin  streaks;"  and 
in  Pieris  it  is  the  females  which  "  are  ornamented  with  black 
"  spots  on*  the  fore-wings,  and  these  are  only  partially  present 
"  in  the  males."  Now  the  males  of  many  buttetflies  are  known 
to  support  the  females  during  their  marriage  flight;  but  in  the 
species  just  named  it  is  the  females  which  support  the  males; 
so  that  the  part  which  the  two  sexes  play  is  reyersed,  as  is  their 
relative  beauty.  Throughout  the  animal  kingdom  the  males 
commonly  take  the  more  active  share  in  wooing,  and  their 
beauty  seems  to  have  been  increased  by  the  femaleR  having 
accepted  the  more  attractive  individuals;  but  with  these  but- 
terflies, the  fenoales  take  the  more  active  part  in  the  final  mar- 
riage ceremony,  so  that  we  may  suppE>se  that  they  likewise  do 
so  in  the  wooing ;  and  in  this  case  we  can  understand  how  it  is 
that  they  have  been  rendered  the  more  beautiful..  Mr.  Meldola, 
from  whom  the  foregoing  statements  have  been  taken,  says  in 
conclusion;  ^'Though  I  am  not  convinced  of  the  action  of 
"  sexual  selection  in  producing  the  colours  of  insects,  it  cannot 
'*  be  denied  that  these  foots  are  strikingly  corroborative  of 
"  Mr.  Darwin's  views."  ^ 

As  sexual  selection  primarily  depends  on  variability,  a  few 
words  must  be  added  on  this  subject.  In  respect  to  coloui* 
there  is  no  difficulty,  for  any  number  of  highly  yanable  Lepi- 
doptera  could  be  named.  One  good  instance  will  suffice.  Mr. 
Bates  shewed  me  a  whole  series  of  specimens  of  Papilio  sesostn's 
and  P.  childrenoe ;  in  the  latter  the  males  varied  much  in  the 
extent  of  the  beautifully  enamelled  green  patch  on  the  fore- 
wings,  and  in  the  size  of  the  white  mark,  and  of  the  splendid 
crimson  stripe  on  the  hind-wings;  so  that  there  was  a  great 
contrast  amongst  the  males  between  the  most  and  the  least 
gaudy.  The  male  of  Papilio  seaostris  is  much  less  beautiful 
than  of  P.  childrencB ;  and  it  likewise  yaries  a  little  in  the  size  of 

**  'Nature/ April  27th,  1871,  p.  whilst    pairing.     See  also  Mr.   G. 

508.    Mr.  Meldola  quotes*  Donzel,  Frater,    in   *  Nature/  April    20th, 

in  <Soc  £nt.  de  France/  1837,  p.  1871,  p.  489,  on  the  sexual  difter- 

77,    on    the    flight    of   butterflies  ences  of  several  British  butterflies. 
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the  gi^een  pateh  on  the  fofe-wings,  and  in  the  oocafiional  ap- 
pearance of  the  small  crfenson  stripe  on  the  hind-wiDgB, 
borrowed,  as  it  would  seem,  iVom  its  own  female ;  for  the  famaleB 
of  this  and  of  many  other  species  in  the  JEneas  gronp  poooeoa 
this  crimson  stripe.  Hence  between  the  brightest  speeimaBs 
of  P.  aeMsMs  and  the  dullest  of  P.  ch&drmce,  there  was  bat  a 
small  interral ;  and  it  was  evident  that  as  &r  as  mere  -varia- 
bility is  concerned,  there  would  be  no  difficulty  in  permanently 
increasing  the  beauty  of  either  species  by  means  of  selection. 
The.yariability  is  here  almost  confined  to  the  male  sex;  but 
Mr.  Wallace  and  Mr.  Bates  haye  shewn  ^  that  the  females  of 
some  species  are  extremely  variable,  the  males  being  nearly 
constant.  In  a  fature  chapter  I  shall  have  occasion  to  shew 
that  the  beautiftQ  eye-like  spots^  or  ocelli,  foxmd  tm  the  wings  cf 
many  L^)idoptera,  are  eminently  variable.  I  miiy  here  add 
that  these  ocelli  offer  a  difficulty  on  the  theory  of  sexual 
selection;  fbr  though  appearing  to  us  so  ornamental,  they  are 
never  present  in  one  sex  and  absent  in  ihe  other,  nor  do  they 
ever  differ  much  in  the  two  sexes.*^  This  fact  is  at  ptesent 
inexplicable ;  but  if  it  should  hereafter  be  found  that  the  Ibr- 
mation  of  an  ocellus  is  due  to  some  change  in  the  tissues 
of  the  wings,  for  instance,  occurring  at  a  veiy  early  period  of 
development,  we  might  expect,  &om  what  we  know  of  the  laws 
of  inheritance,  that  it  would  be  transmitted  to  both  sexes^  though 
arising  and  x)erfected  in  one  sex  alone. 

On  the  whole,  although  many  serious  objections  may  be 
urged,  it  seems  probable  that  most  of  the  brilliantly  coloured 
species  of  Lepidoptera  owe  their  colours  to  sexual  selection, 
excepting  in  certain  cases,  presently  to  be  mentioned,  in  which 
conspicuous  colours  have  been  gained  through  mimicry  as 
a  protection.  T^m  the  ardour  of  the  male  throughout  the 
auimal  kingdom,  he  is  generally  wilUng  to  accept  any  female ; 
and  it  is  the  female  which  usually  exerts  a  choice.  Hence,  if 
sexual  selection  has  been  efficient  with  the  Lepidoptera^  the 
male,  when  the  sexes  differ,  ought  to  be  the  more  brilliantly 
coloured,  and  this  undoubtedly  is  the  case.  When  both  sexes 
are  brilliantly  coloured  and  resemble  each  other,  the  characters 
acquired  by  the  males  appear  to  have  been  transmitted  to  both. 

**  Wallace  on  the  Papiliooida  of  tomolog.  Soc.'  Nov.  19th,  1866,  p. 

the  Malayan  Region,  in  'Transact,  xl. 

Linn.  Soc.'  vol.  zzv.  1865,  pp.  8,  **  Mr.  Bates  was  so  kisd  as  to 

36.    A    striking    case    of  a    rare  lay  this  suhject  before  the  Kntomo- 

variety,  strictly  intermediate    be-  logical  Society,  aiyl  I  hare  receired 

t ween  two  other  well-mariied  f«»male  answers  to  this  effect  from  Bereral 

varieties,  is  given  by  Mr.  Wallace,  entomologists. 
See  also  Mr.  Bates,  in  *  Proc.  En- 
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We  are  led  to  this  conclusion  by  cases^  eyen  within  the  same 
genus,  of  gradation  from  an  extraordinary  amount  of  differenoe 
to  identity  in  colour  between  the  two  sexes. 

But  it  maybe  asked  whether  the  differenoes  in  colour  between 
the  sexes  may  not  be  accounted  for  by  other  means  besides 
sexual  selection.  Thus  the  males  and  females  of  the  same 
species  of  butterfly  are  in  several  cases  known  ^  to  inhabit 
different  stations,  the  former  commonly  basking  in  the  sunshine, 
the  latter  haunting  gloomy  forests.  It  Is  therefore  possible  that 
diflbrent  conditions  of  life  may  have  acted  directly  on  the  two 
sexes ;  but  this  is  not  probable,^  as  in  the  adult  state  they  are 
exposed  to  different  conditions  during  a  very  short  period ;  and 
the  larvn  of  both  are  exposed  to  the  same  conditions.  Mr. 
Wallace  believes  that  the  difference  between  the  sexes  is  due 
not  so  much  to  the  males  having  been  modified,  as  to  the  females 
having  in  all  or  almost  all  cases  acquired  dull  colours  fbr  the 
sake  of  protection.  It  seems  to  me,  on  the  contrary,  far  more 
probable  that  it  is  the  males  which  have  been  chiefly  modified 
through  sexual  selection,  the  females  having  been  comparatively 
little  changed.  We  can  thus  understand  how  it  is  that  the 
females  of  allied  species  generally  resemble  one  another  so  much 
more  closely  than  do  the  males.  They  thus  shew  us  ap- 
proximately the  primordial  colouring  of  the  parent-species  of 
the  group  to  which  they  belong.  They  have,  however,  almost 
always  been  somewhat  modified  by  the  transfer  to  them  of  some 
of  the  successive  variations,  through  the  accumulation  of  which 
the  males  were  rendered  beautiful.  But  I  do  not  wish  to  deny 
that  the  females  alone  of  some  species  may  have  been  specially 
modified  for  protection.  In  most  cases  the  males  and  females  of 
distinet  species  will  have  been  exposed  during  thenr  prolonged 
larval  state  to  different  conditions,  and  may  have  been  thus 
aflboted;  though  with  the  males  any  slight  change  of  colour 
thus  caused  will  generally  have  been  masked  by  the  brilliant 
tints  gained  through  sexual  selection.  When  we  treat  of  Birds, 
I  shall  have  to  discuss  the  whole  question,  as  to  how  far  the 
diflbrenoes  in  colour  between  the  sexes  are  due  to  the  males 
having  been  modified  through  sexual  selection  for  ornamental 
purposes,  or  to  the  females  having  been  modified  through 
natural  selection  for  the  sake  of  protection,  so  that  I  will  here 
say  but  little  on  the  subject. 

In  all  the  cases  in  which  the  more  common  form  of  equal 

*•  H.  W.  BAtes,  ^Th9  Katunaisi         *^  On  this  whole  suhjeot  see  <The 

on  the  j^ma^oQs,'  toI.  |i.  1863,  p.  Yanation  of  AnimaU  i^ad  Plant* 

228.    A.  R.  Wallace,  in  <  Transact,  under  Pomesticatlon,'  1868,  vol.  ii. 

Linn.  Soe.'  vol.  xzt.  1865,  p.  10.  chap,  xxiil. 
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inberitanoe  by  both  sexes  haj3  prevailed,  the  selection  of  brigfat- 
eolonied  males  would  tend  to  make  the  females  bright-coloured; 
and  the  selection  of  dnll-colonred  females  would  tend  to  make 
the  males  dull.  If  both  processes  were  carried  on  simnltaneonsly, 
they  would  tend  to  counteract  each  other;  and  the  final  result 
would  depend  on  whether  a  greater  number  of  females  from 
being  well  protected  by  obscure  colours,  or  a  greater  number  of 
males  by  being  brightly-coloured  and  thus  finding  partners, 
succeeded  in  leaving  more  numerous  oflbpring. 

In  order  to  account  for  the  frequent  transmission  of  characten 
to  one  sex  alone,  Mr.  Wallace  expresses  his  belief  that  the  more 
common  form  of  equal  inheritance  by  both  sexes  can  be  changed 
through  natural  selection  into  inheritance  by  one  sex  alone,  bat 
io  favour  of  this  view  I  can  discover  no  evidence.  We  know 
from  what  occurs  under  domestication  that  new  characters  often 
appear,  which  from  the  first  are  transmitted  to  one  sex  alooe; 
imd  by  the  selection  of  such  variations  there  would  not  be  the 
slightest  difficulty  in  giving  bright  colours  to  the  males  alone, 
and  at  the  same  time  or  subsequently,  dull  colours  to  the  females 
alone.  In  this  manner  the  females  of  some  butterflies  and  moths 
have,  it  is  probable,  been  rendered  inconspicuous  for  the  sake  of 
protection,  and  widiely  different  from  their  males. 

I  am,  however,  unwilling  without  distinct  evidence  to  admit 
that  two  complex  processes  of  selection,  each  requiring  the 
transference  of  new  characters  to  one  sex  alone,  have  been 
carried  on  with  a  multitude  of  species, — that  the  males  have 
been  rendered  more  brilliant  by  beating  their  rivals,  and  the 
females  more  dull-coloured  by  having  escaped  from  their 
enemies.  The  male,  for  instance,  of  the  common  brimstone 
butterfly  (Gonepteryx),  is  of  a  far  more  intense  yellow  than  the 
female,  though  she  is  equally  conspicuous;  and  it  does  not  seem 
probable  that  she  specially  acquired  her  pale  tints  as  a  protec- 
tion, though  it  is  probable  that  the  nude  acquired  his  bright 
colours  as  a  sexual  attraction.  The  female  of  AnthocharU  car- 
(lamines  does  not  possess  the  beautiftd  orange  wing-tips  of  the 
male;  consequently  she  closely  resembles  the  white  butterflies 
(Pieris)  so  common  in  our  gardens ;  but  we  have  no  evidence 
that  this  resemblance  is  beneficial  to  her.  As,  on  the  other  hand, 
she  resembles  both  sexes  of  several  other  species  of  the  genus 
inhabiting  various  quarters  of  the  world,  it  is  probable  that  she 
has  simply  retained  to  a  large  extent  her  primordial  colours. 

Finally,  as  we  have  seen,  various  considerations  lead  to  the 
conclusion  that  with  the  greater  number  of  brilliantly-coloured 
Lepidoptera  it  is  the  male  which  has  been  chiefly  modified 
through  sexual  selection;    the  amount  of  difference  between 
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the  sexes  moetly  depending  on  the  foim  of  inheritance  which 
has  prevailed.  Inheritance  is  governed  by  so  many  unknown 
laws  or  conditions,  that  it  seems  to  ns  to  act  in  a  capricious 
manner ; "  and  we  can  thns,  to  a  certain  extent,  understand  how 
it  is  that  with  closely  allied  species  the  sexes  either  differ  to  an 
astonishing  degree,  or  are  identical  in  colour.  As  all  the  suc- 
cessive steps  in  the  process  of  variation  are  necessarily  trans- 
mitted through  the  female,  a  greater  or  less  number  of  such 
steps  might  readily  become  developed  in  her;  and  thus  we  can 
imderstand  the  frequent  gradations  from  an  extreme  difference 
to  none  at  all  between  the  sexes  of  allied  species.  These  cases  of 
gradation,  it  may  be  added,  are  much  too  common  to  favour  the 
supposition  that  we  here  see  females  actually  imdergoing  the 
process  of  transition  and  losing  their  brightness  for  the  sake  of 
protection ;  for  we  have  every  reason  to  conclude  that  at  any 
one  time  the  greater  number  of  species  are  in  a  fixed  condition. 

Mimicry, — This  principle  was  first  made  clear  in  an  admirable 
paper  by  Mr.  Bates,^  who  thus  threw  a  flood  of  light  on  many 
obscure  problems  It  had  previously  been  observed  that  certain 
butterflies  in  S.  America  belonging  to  quite  distinct  families, 
resembled  the  HeliconidsB  so  closely  in  every  stripe  and  shade  of 
colour,  that  they  could  not  be  distinguished  save  by  an  ex- 
perienced entomologist  As  the  Heliconidas  are  coloured  in 
their  usual  manner,  whilst  the  others  dex>art  from  the  usual 
colouring  of  the  groups  to  which  they  belong,  it  is  clear  that 
the  latter  are  the  imitators,  and  the  HeliconidsB  the  imitated. 
Mr.  Bates  further  observed  that  the  imitating  species  are  com- 
paratively rare,  whilst  the  imitated  abound,  and  that  the  two 
sets,  live  mingled  together.  From  the  fact  of  the  Heliconidsa 
being  conspicuous  and  beautiful  insects,  yet  so  numerous  in 
individuals  and  species,  he  concluded  that  they  must  be  pro- 
tected from  the  attacks  of  enemies  by  some  secretion  or  odour ; 
and  this  conclusion  has  now  been  amply  confirmed,^  especially 
by  Mr.  Belt.  Hence  Mr.  Bates  inferred  that  the  butterflies 
which  imitate  the  protected  species  have  acquired  their  present 
marvellously  deceptive  appearance  through  variation  and  natural 
selection,  in  order  to  be  mistaken  for  the  protected  kinds,  and 
thus  to  escape  being  devoured.  No  explanation  is  here  attempted 
of  the  brilliant  colours  of  the  imitated,  but  only  of  the  imitating 
butterflies.  We  must  account  for  the  colours  of  the  former  in 
the  same  general  manner,  as  in  the  cases  previously  discussed 

»  <The  Variation  of  Animala  and  xxiii.  1862,  p.  495. 

Plants  under  Domestication,'  vol.  ii.  **  '  Proc.    Ent.   Soc'    Dec.    3rd, 

chap.  xii.  p.  17.  1866,  p.  xIt. 

*•   *  Transact.    Linn.    Soc.'    vol. 
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in  this  chapter.  Since  the  publication  of  Mr.  Bates'  pftper, 
similar  and  equally  striking  facts  have  been  obserred  bj 
Mr.  Wallace  in  the  Malayan  region,  by  Mr.  Trimen  in  South 
Africa,  and  by  Mr.  Biley  in  the  United  States.*^ 

As  some  writers  have  felt  much  difficulty  in  understanding 
how  the  first  steps  in  the  process  of  mimicry  could  haTe  been 
effected  through  natural  selection,  it  may  be  well  to  remark  that 
the  process  probably  cpipmenced  long  ago  between  forms  not 
widely  dissimilar  in  colour.  In  this  case  eren  ^  slight  variation 
would  be  beneficial,  if  it  rendered  the  one  species  more  like 
the  other ;  and  afterwards  the  imitated  species  might  be  modi- 
fied to  an  extreme  degree  through  sexual  selection  or  other 
means,  and  if  the  changes  were  gradual,  the  imitators  mi|;ht 
easily  be  led  ^long  the  same  track,  until  they  diffsre^  to  an 
equally  extreme  de^ee  from  their  original  condition;  and  they 
wbuld  thus  ultunately  (kssume  an  appearance  or  colouring  wholly 
unlike  that  pf  the  other  men^bers  of  tbe  group  to  which  they 
belonged.  It  should  also  be  remembered  ih^t  many  species  of 
Lepidoptera  are  liable  to  ccmsiderdble  and  abrupt  variations  in 
colour.  A  few  instances  have  been  given  in  this  chapter;  and 
many  more  may  be  found  in  the  papers  of  ^.  Bates  and 
Mr.  Wallace. 

With  (several  species  the  sexes  ej:e  alike,  and  imitate  the  two 
se^^  of  another  species.  But  Sir.  Trimen  give^j  in  the  paper 
already  referred  to,  three  cases  in  which  the  sexes  of  the  imitated 
form  differ  from  each  other  in  colour,  and  the  sexes  qlt  i^ 
imitatiiig  form  differ  in  a  like  manner.  Several  cases  have  also 
bp^  recorded  where  the  females  alone  imitate  brilliantly* 
coloured  and  protected  species,  the  males  retaining  "the 
"normal  aspect  o^  their  immediate  congeners."  It  is  here  obvious 
that  the  successive  variations  by  which  the  female  has  been 
i)[iodified  have  been  transmitted  to  her  alone.  It  is,  however, 
probable  that  some  of  tbe  many  successive  variations  would 
have  been  transmitted  to,  and  developed  in,  the  males  had 
not  sucli  males  been  eliminated  by  being  thus  rendered  less 
attractive  to  the  females;  so  that  only  those  variations  were 
preserved  which  were  from  the  first  strictly  limited  in  their 
transmission  to  the  female  sex.  We  have  a  partial  illus- 
tration of  these  remarks  in  a  statement  by  Mr.  Belt;^  that 

■>  Wallace,  <  Transact.  Linn.  Sop.'  163-168.    Thia  latter  e8si(7  »  valu- 

▼ol.  zxT.  1865,  p.  1 ;  also  *■  Transact,  able,  as  Mr.  Biley  here  discusses  all 

£nt.  Soc.'  vol.  IT.  (3|rd  serine),  1867t  the    objections    which    have    been 

p.  30^.    Tiim^,  '  Linn.  Transact.'  raised  against  Mr*  Bate«'  theory, 
vol.    xxvi.    18B9,  p.   497.     Riley,         **  *  liie  Naturalist  in  Nicvagna, 

'  Third  Annual  Report  on  the  Koxi-  1874,  p.  385, 
ons  Insects  of  Missouri/  1871,  pp. 
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th0  males  of  some  of  the  Lepialkles^  whieh  imitate  protected 
species,  still  retain  in  a  ooneealed  manner  aome  of  their  original 
oharaetera.  Thns  in  the  males  ''the  upper  half  of  the  lower 
''  wing  is  of  a  pure  white,  whilst  all  the  rest  of  the  wings  is 
**  barred  and  spotted  with  black,  red  and  yellow,like  the  sfpecies 
"  they  mimic.  The  females  have  not  this  white  patch,  and  the 
''  males  nsnally  conceal  it  \s^  covering  it  with  the  npper  wing, 
''  so  that  I  cannot  imagine  its  being  of  any  other  nse  to  them 
"  than  as  an  attraction  in  courtship,  when  they  exhibit  it  to  the 
"  females,  and  thus  gratify  their  deep-seated  preference  for  the 
normal  colour  of  the  Qider  to  wludi  the  Leptalides  belong." 


<« 


Bright  Cohurs  of  CaterpiUan.  —  Whilst  reflectiDg  on  the 
beauty  of  many  butterflies,  it  occurred  to  me  that  some  cater- 
pillars were  splendidly  coloured ;  and  as  sexual  selection  eould 
not  possibly  have  here  acted,  it  appeared  rash  to  attribute  the 
beauty  of  the  mature  insect  to  this  agen<7,  unless  the  bright 
colours  of  their  larrs  could  be  somehow  explained.  In  the 
first  place,  it  may  be  observed  that  the  oolours  of  caterpillan  do 
not  stand  in  any  dose  correlation  with  these  of  the  mature 
inseet.  Secondly,  their  bright  colours  do  not  serve  in  any 
ordinary  manner  as  a  protection.  Mr.  Bates  informs  me,  as  an 
instance  of  this,  that  the  most  conspicuous  caterpillar  wlidch  he 
ever  beheld  (that  of  a  Sphinx)  lived  on  the  large  green  leaiws  ctf 
a  tree  on  the  open  llanos  of  South  America ;  it  was  about  four 
inches  in  lengl^,  transversely  banded  with  black  and  yellow, 
and  with  its  head,  legs,  and  tail  of  a  bright  red.  Hence  it 
caught  the  eye  of  any  one  who  passed  by,  eyen  at  the  distance  of 
many  yards,  and  no  doubt  that  of  every  passing  bird. 

I  then  applied  to  Mr.  Wallace,  who  has  an  innate  genius  for 
solYxng  difficulties.  After  some  consideration  he  replied :  *'  Most 
'*  caterpillars  require  protection,  as  may  be  inferred  from  some 
"  kinds  beipg  furnished  with  spines  or  irritating  hairs,  and 

from  many  being  coloured  green  like  the  leaves  on  which  they 

feed,  or  being  curiously  like  the  twigs  of  the  trees  on  which  they 
"  liye.**  Another  instance  of  protection,  furnished  me  by  Mr.  J. 
Mansel  Weale,  may  be  added,  namely,  that  there  is  a  caterpillar 
of  a  moth  which  lives  on  the  mimosas  in  South  Africa,  and 
fobricates  for  itself  a  case  quite  indistinguishable  fropi  the 
surrounding  thorns.  From  such  considerations  Mr.  Wallace 
thought  it  probable  that  conspicuously-coloured  caterpillars 
were  protected  by  haying  a  nauseous  taste;  but  as  their  skin 
is  extremely  tender,  and  as  th^  jntestin^  re^y  protrude 
from  a  wound,  a  slight  peck  from  the  beiJc  of  a  bird  would 
be  as  &tal  to  them  as  if  they  had  been  deyouzed.    Hence,  as 


ft 
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3rr.  Wallace  remarks,  "  distaBtefnlness  alone  would  be  iusnfficieat 
"  to  protect  a  caterpillar  unless  some  outward  sign  indicated  to 
"  its  would-be  destroyer  that  its  prey  was  a  disgusting  morsel/' 
Under  these  circumstances  it  would  be  highly  adyantageous  to 
a  caterpillar  to  be  instantaneously  and  certainly  recognised  as 
unpalatable  by  all  birds  and  other  animals.  Thus  the  most 
gaudy  colours  would  be  serviceable,  and  might  haye  been 
gained  by  variation  and  the  survival  of  the  most  easily-re- 
cognised individuals. 

This  hypothesis  appears  at  first  sight  very  bold,  but  when  it 
was  brought  before  the  Entomological  Society  ^  it  was  supported 
by  various  statements ;  and  Mr.  J.  Jenner  Weir,  who  keeps  a 
largo  number  of  birds  in  an  aviary,  informs  me  that  he  has 
made  many  trials,  and  finds  no  exception  to  the  rule,  that  all 
caterpillars  of  nocturnal  and  retiring  habits  with  smooth  skins, 
all  of  a  green  colour,  and  all  which  imitate  twigs,  are  greedily 
devoured  by  his  birds.  The  hairy  and  spinoee  kinds  are 
invariably  rejected,  as  were  four  conspicuously-coloured  species. 
When  the  bu'ds  rejected  a  caterpillar,  they  plainly  shewed,  by 
shaking  their  heads,  and  cleansing  their  beaks,  that  they  were 
disgusted  by  the  taste.**  Three  conspicuous  kmds  of  cater- 
pillars and  moths  were  also  given  to  some  lizards  and  fix^,  by 
Mr.  A.  Butler,  and  were  rejected,  though  other  kinds  were 
eagerly  eaten.  Thus  the  probability  of  Mr.  Wallace's  view  is 
confirmed,  namely,  that  certain  caterpillars  have  been  made 
conspicuous  for  their  own  good,  so  as  to  be  easily  recognised  by 
their  enemies,  on  nearly  the  same  principle  that  poisons  are  sold 
in  coloured  bottles  by  druggists  for  the  good  of  man.  We 
cannot,  however,  at  present  thus  explain  the  elegant  diversity 
in  the  colours  of  many  caterpillars ;  but  any  species  which  had 
at  some  former  period  acquired  a  dull,  mottled,  or  striped  appear- 
ance, either  in  imitation  of  surrounding  objects,  or  from  the 
direct  action  of  climate,  &c.,  almost  certainly  would  not  become 
uniform  in  colour,  when  its  tints  were  rendered  intense  and 
bright;  for  in  order  to  make  a  caterpillar  merely  conspicuous, 
there  would  be  no  selection  in  any  definite  direction. 

Summary  and  Concluding  Remarks  on  InsecU, — ^Looking  back 

**  *Proc.   Entomoloe.  Soc.'  Dec.  analogous  facts  in  the  *  Third  An- 

3rd,  1866,  p.  zW.,  and  March  4th,  nual  Report  on  the  NoziouB  Inaecti* 

1867,  p.  Izzz.  of  Missouri,'  1871,  p.  148.    Some 

'^  See    Mr.    J.    Jenner     Weir's  opposed  cases  are,  howerer,  given  by 

giper  on  Insects  and  Insectivorous  Dr.  Wallace  and  M.  H.  d'Orrille ; 

irds,  in '  Transact.  Ent.  Soc.' 1869,  see    <  Zoological   Record,'   1869,   p. 

p.   21 ;    also   Mr.   Butler's    paper,  349. 
ibid.  p.  27.     Mr.  Riley  has  given 
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to  the  seyeral  Orders^  we  see  that  the  sexes  often  differ  in 
Ysrious  characters,  the  meaning  of  which  is  not  in  the  least 
understood.  The  sexes,  also,  often  differ  in  their  organs  of 
sense  and  means  of  locomotion,  so  that  the  males  may  qnickly 
discover  and  reach  the  females.  They  differ  still  oftenor  in 
the  males  possessing  diversified  contrivances  for  retaining  the 
females  when  found.  We  are,  however,  here  concerned  only  in 
a  secondary  degree  with  sexual  differences  of  these  kinds. 

In  almost  all  the  Orders,  the  males  of  some  species,  even  of 
weak  and  delicate  kinds,  are  known  to  be  highly  pugnacious; 
and  some  few  are  furnished  with  special  weapons  for  fighting 
with  their  rivals.  But  the  law  of  battle  does  not  prevail  nearly 
so  widely  with  insects  as  with  the  higher  animals.  Hence  it 
probably  arises,  that  it  is  in  only  a  few  cases  that  the  males  have 
been  rendered  larger  and  stronger  than  the  females.  On  the 
contrary,  they  are  usually  smaller,  so  that  they  may  be  developed 
within  a  shorter  time,  to  be  ready  in  large  numbers  for  the 
emergence  of  the  females. 

In  two  families  of  the  Homoptera  and  in  three  of' the  Orthop- 
tera,  the  males  alone  possess  sound-producing  organs  in  an 
efficient  state.  These  are  used  incessantly  during  the  breeding- 
season,  not  only  for  calling  the  females,  but  apparently  for 
charming  or  exciting  them  in  rivalry  with  other  males.  No 
one  who  admits  the  agency  of  selection  of  any  kind,  will,  after 
reading  the  above  discussion,  dispute  that  these  musical  instru- 
ments have  been  acquired  through  sexual  selection.  In  four 
other  Orders  the  members  of  one  sex,  or  more  commonly  of 
both  sexes,  are  provided  with  organs  for  producing  various 
sounds,  which  apparently  serve  merely  as  call-notes.  When 
both  sexes  are  thus  provided,  the  individuals  which  were  able 
to  make  the  loudest  or  most  continuous  noise  would  gain 
partners  before  those  which  were  lees  noisy,  so  that  their  organs 
have  probably  been  gained  through  sexual  selection.  It  is 
instructive  to  reflect  on  the  wonderful  diversity  of  the  means 
for  producing  sound,  possessed  by  the  males  alone,  or  by  both 
sexes,  in  no  less  than  six  Orders.  We  thus  learn  how  effectual 
sexufld  selection  has  been  in  leading  to  modifications  which 
sometimes,  as  with  the  Homoptera,  relate  to  important  parts  of 
the  organisation. 

From  the  reasons  assigned  in  the  last  diapter,  it  is  probable 
that  the  great  horns  possessed  by  the  males  of  many  Lamel- 
licom,  and  some  other  beetles,  have  been  acquired  as  ornaments. 
From  the  small  size  of  insects,  we  are  apt  to  undervalue  their 
appearance.  If  we  could  imagine  a  male  Chalcosoma  (fig.  16), 
with  its  polished  bronzed  coat  of  mail,  and  its  vast  complex 
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borng,  magnified  to*(h§  B|ze  of  a  )iQrq9,  or  e^eii  of  a  dogjHwmiM 
be  one  of  the  most  impo&ing  animala  in  the  world. 

The  ccJouring  of  inseots  is  a  oomplex  and  qbscnie  subject 
When  the  male  differs  slightly  from  the  female^  and  neither  are 
brilliantly-oolonred,  it  is  probable  that  the  sexes  ha^e  ^ruied 
in  a  slightly  different  manner,  and  that  the  variations  haye  been 
transmitted  by  each  sex  to  the  same,  without  any  benefit  or 
evil  thus  accruing.  When  the  male  is  brilliantly-coloured  and 
differs  conspicuously  from  the  female,  as  with  some  drftgon-flies 
and  many  butterflies,  it  is  probable  that  he  owes  his  ooloors  to 
sexual  selection ;  whilst  the  female  has  retained  a  primordial  or 
very  ancient  type  of  colouring,  slightly  modified  by  the  agencies 
before  explained.  But  in  some  cases  the  female  has  apparently 
been  made  obscure  by  variations  transmitted  to  her  akne, 
as  a  means  of  direct  protection ;  and  it  is  almost  certain  that 
she  has  sometimes  been  mf4e  brilliant,  so  as  to  imitate  other 
protected  i^peoiee  inhabiting  the  same  district  When  the  sfises 
resemble  each  other  and  both  are  obeei^ely  CQlo^ied,  ttieie  is 
np  doubt  that  they  have  beeQ  ip  am^ltitude  of  oases  so  eoloored 
for  the  sake  of  prot^tioi^.  Sp  it  is  ip  som^  instam)M  when  both 
ar^  brit^tly^Ksolouiedi  fcnr  they  thiis  imitate  pfQtected  speeies,  or 
resemUe  surrounding  otjects  such  as  flowers;  or  tb^  give 
notice  to  their  enemies  that  they  are  unpalatable.  In  otiier 
cases  ill  which  the  sexes  resemble  eaoh  other  and  axo  both 
pliant,  ^spedally  w)ien  the  colours  are  arranged  for  display, 
w^  may  coi^clude  that  they  hf^ve  been  gained  by  the  male  mk  as 
ap  attraotiop,  and  have  been  transfenred  to  the  female.  We  are 
more  especially  led  to  this  conolusioii  whenever  the  same  type 
of  coloration  prevails  throughout  a  whole  group,  and  we  find 
that  the  males  of  some  species  differ  widely  in  colour  flram 
the  females,  whilst  others  differ  slightly  or  not  at  all»  with 
intermediate  gradations  connecting  these  extreme  states. 

In  the  same  manner  as  bright  colours  have  crften  been 
partially  transferred  from  the  males  to  the  females,  so  it  has 
been  with  the  extraordinary  horns  of  many  Lamellicom  and 
some  other  beetles.  80  again,  the  sound-producing  organs 
proper  to  the  males  of  the  Homoptera  and  Orthoptera  have 
generally  been  transferred  in  a  rudimentary,  or  even  in  a  nearly 
perfect  condition,  to  the  females ;  yet  not  sufficiently  per&et  to 
be  of  any  use.  It  is  also  an  interesting  fisot,  as  bearing  on 
sexual  selection,  th^t  the  stridulating  organs  of  certain  male 
Orthoptera  are  not  fally  dereloped  until  the  last  moult;  and  that 
the  colours  of  certain  m^le  dnigon-flies  are  not  folly  developed 
until  some  little  tim^  after  their  emergence  from  the  pupal 
state,  and  when  they  are  ready  to  breed. 
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SP^qnial  fielaction  impUes  tbat  the  more  ^ttsroctive  iQcUvidu^ 
av9  pn^&iTed  by  the  opppaite  sex;  and  as  wjth  insoots,  wh^ 
the  sezes  differ,  it  is  the  male  which,  with  some  rare  exoeptipus, 
ia  tb^  more  emamented,  and  departs  more  from  [the  type  to 
which  the  species  bhangs ;— and  as  it  is  the  male  which  searches 
eagerly  for  the  female,  we  most  suppose  that  the  females 
habitiully  or  occasionally  prefer  the  more  heantifal  males^  a^d 
that  these  haye  thus  acquired  their  beauty.  That  the  females 
in  most  or  all  the  orders  would  have  the  power  of  rejecting 
any  particular  male,  is  probable  from  the  many  singular  con- 
trivances  possessed  by  the  males,  such  as  great  jaws,  adhesive 
cuahions,  spines,  elongated  legs,  (&c.,  for  seizing  the  female;  for 
theae  oontriTances  shew  that  there  is  some  difficulty  in  the  act, 
so  that  h^r  concurrence  would  seem  necessary.  Judging  from 
what  we  biow  of  thp  perceptive  powers  and  aSectipnsJ  of 
TBnoua  insects,  there  is  no  antecedent  improbability  in  sexual 
selection  having  oome  largely  into  play;  but  we  have  as  yet  no 
direct  evidence  on  this  head,  and  some  facts  are  opposed  to  the 
beliefl  Nevertheless,  when  we  see  nmny  males  pursuing  the 
same  female,  we  can  hardly  believe  that  the  pairing  is  left  to 
blind  chanc»<^that  the  female  exerts  no  choice,  and  is  not 
influenced  by  the  gorgeous  colours  or  other  ornaments  with 
which  the  male  is  decorated. 

If  we  admit  that  the  females  of  the  Homoptera  and  Orthoptera 
appreciate  the  musical  tones  of  their  male  partners,  and  that  the 
variouB  instruments  have  been  perfected  through  sexual  se- 
lection, there  is  little  improbability  in  the  females  of  other 
insects  appreciating  beauty  in  form  or  colour,  and  consequently 
in  such  characters  having  been  thus  gained  by  the  males.  But 
from  the  circumstance  of  colour  being  so  variable,  and  from  its 
having  been  00  often  modified  fpr  the  sake  of  proteotioOi  it  is 
difficult  to  decide  in  how  large  a  proportion  of  cases  sexual 
selection  has  played  a  part.  This  is  more  especially  difficult  in 
those  Orders,  such  as  Orthoptera,  Hymenoptera,  and  Coleop* 
tera,  in  which  the  two  sexes  rarely  differ  much  in  colour;  for 
we  are  then  left  to  mere  analogy.  With  the  Goleoptera,  however, 
aa  before  remarked,  it  is  in  the  great  Lamellicom  group,  placed 
by  some  authors  at  the  head  of  the  Order,  and  in  ^^ch  wo 
sometimeB  see  a  mutual  attachment  between  the  sexes,  that 
we  find  the  males  of  some  species  possessing  weapons  for  sexual 
strife,  others  famished  with  wonderful  home,  many  with  stridu- 
lating  organs,  and  others  ornamented  with  splendid  metallic 
tints.  Hence  it  seems  probable  that  all  these  characters  have 
been  gained  through  the  same  means,  namely  sexual  selection. 
With  butterflies  we  have   the  best  evidence,  as  the  males 
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sometimes  take  pains  to  display  their  beantifiil  oolonis;  and  ve 
cannot  believe  that  they  would  act  thus,  unless  the  display  wba 
of  use  to  them  in  their  courtship. 

When  we  treat  of  Birds,  we  shall  see  that  they  present  in 
their  secondary  sexual  characters  the  closest  analogy  witli 
insects.  Thus,  many  male  birds  are  highly  pugnacious,  and 
some  are  furnished  with  special  weapons  for  fighting  with  their 
rivals.  They  possess  organs  which  are  used  during  the  breedings- 
season  for  producing  vocal  and  instrumental  music.  They  are 
frequently  ornamented  with  combs,  horns,  wattles  and  plumes 
of  the  most  diversified  kinds,  and  are  decorated  with  b^utiful 
colours,  all  evidently  for  the  sake  of  display.  We  shall  find 
that,  as  with  insects,  both  sexes  in  certain  groups  are  equally 
beautiful,  and  are  equally  provided  with  ornaments  which  are 
usually  confined  to  the  male  sex.  In  other  groups  both  sexe;; 
are  equally  plain-coloured  and  unomamented.  Lastly,  in  some 
few  anomalous  cases,  the  females  are  more  beautiful  than  the 
males.  We  shall  often  find,  in  the  same  group  of  birds,  every 
gradation  from  no  difference  between  the  sexes,  to  an  oxtremc 
difference.  We  shall  see  that  female  birds,  like  female  insects, 
often  possess  more  or  less  plain  traces  or  rudiments  of  characters 
which  properly  belong  to  the  males  and  are  of  use  only  to  them. 
The  analogy,  indeed,  in  all  these  respects  between  birds  and 
insects  is  curiously  close.  Whatever  explanation  applies  to  the 
one  class  probably  applies  to  the  other;  and  this  explanation, 
as  we  shall  hereafter  attempt  to  shew  in  further  detail,  is  sexual 
selection. 


CHAPTER  Xn. 


SRCoin)AKT  Sexual  Chaeaotkrs  of  Fishks,  Amphibianb, 

AND  Reptiles. 

FisiiFi^s :  Courtship  and  battles  of  the  males — ^Larger  size  of  the  female.-^ 
— Males,  bright  colours  and  ornamental  appendages;  other  strange 
characters — Colours  and  appendages  acquired  by  the  males  during  the 
breeding-season  alone — Fishes  with  both  sexes  brilliantly  coloare<l 
— ^Protective  colours — The  less  conspicuous  colours  of  the  female  cannot 
be  accounted  for  on  the  principle  of  protection — Male  Bshes  building 
nests,  and  taking  charge  of  the  ova  and  young.  Amphibians  :  Dif- 
ferences in  structure  and  colour  between  the  sexes — Vocal  organs. 
Reptiles  :  Chelonians — Crocodiles — Snakes,  colours  in  some  cases  pro- 
tective— Lizards,  battles  of— Ornamental  appendages — Strange  dif- 
ferences in  structure  between  the  sexes — Colours — Sexual  differences 
almost  as  great  as  with  birds. 

We  have  now  arrived  at  the  great  snb-kingdom  of  the  Vertebrata, 
and  will  commence  with  the  lowest  class,  that  of  Fishes.    Tho 
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males  of  magiosloiiioiis  llalies  (sliarkB,  rajs)  and  of  ChimsBroid 
fishes  are  provided  with  daspers  vhich  Berre  to  Tetain  the 
female,  like  the  Tarioiis  stniotmres  possessed  by  many  (tf  the 
lower  Miimaig^  Besides  the  daspers,  the  males  of  many  rays 
have  chisters  fA  strong  sharp  spines  on  their  heads,  and  seyeral 
rows  aloi^  **  the  upper  outer  surface  of  their  pectoral  fins." 
These  are  present  in  the  males  of  some  spedes,  which  have 
other  parts  of  their  bodies  smooth.  They  are  only  temporarily 
dereloped  during  the  Inreeding-season ;  and  Dr.  Qunther  suspects 
that  they  are  brought  into  action  as  prehensile  organs  by  tlio 
doubling  inwards  and  downwards  of  the  two  sides  of  the  bod^\ 
It  is  a  remarkable  foct  that  the  females  and  not  the  males  of 
some  species,  as  of  Kaia  clavata,  have  their  backs  studded  with 
large  hook-formed  spines.' 

The  males  alone  of  the  capehn  {Mallottis  viUo»u$,  one  of 
SahnonidiB),  are  provided  with  a  ridge  of  closelynset,  brush^liko 
scales,  by  ihe  aid  of  which  two  males,  one  on  each  side,  hold  tho 
female,  whilst  she  runs  with  great  swiftness  on  the  sandy  beach, 
and  there  deposits  her  spawn.'  The  widely  distinct  MonacatUhuH 
geopeu  presents  a  somewhat  analogous  structure.  The  male,  as 
Dr.  GQnther  informs  me,  has  a  cluster  of  stiff,  straight  spines, 
like  those  of  a  comb,  on  the  sides  of  the  tail ;  and  these  in  a 
specimen  six  inches  long  were  nearly  one  and  a  half  inches  in 
length;  the  female  has  in  the  same  place  a  duster  of  bristles, 
which  may  be  compared  with  those  of  a  tooth-brush.  In 
another  spedes,  M.  penmii,  the  male  has  a  brush  like  that 
possessed  by  the  female  of  the  last  species,  whilst  the  sides  of 
the  tail  in  the  female  are  smooth.  In  some  other  spedes  of  tho 
same  genus  the  tail  can  be  perceived  to  be  a  little  roughened  in 
the  male  and  perfectly  smooth  in  the  female;  and  lastly  in 
others,  both  sexes  have  smooth  sides. 

The  males  of  many  fish  fight  for  the  possesdon  of  the  females. 
Thus  the  male  stickleback  (Ocuteroatetis  leiurus)  has  been  de- 
scribed as  "  mad  with  delight^"  when  the  female  comes  out  of  her 
hiding-place  and  surveys  the  nest  which  he  has  made  for  her. 
"  He  darts  round  her  in  every  direction,  then  to  his  accumulated 
"  materials  for  the  nest,  then  back  again  in  an  instant;  and  as 
"  she  does  not  advance  he  endeavours  to  push  her  with  his  snout, 
"  and  then  tries  to  pull  her  by  the  tail  and  side-spine  to  the  ncst."^ 

>  Yarrell's     'Hist,     of     British  1871,  p.  119. 

Fishes,'  vol.  ii.  1836,  pp.  417,  425,  »  See   Mr.    R.   Warington's    in- 

436.    Dr.  GUnther  informs  me  that  teresting  articles   in  '  Annals   an<t 

the  spines  in  B.  clacata  are  peculiar  Mag.  of  Nat.  Hist.'  Oct.  1852  nn<l 

to  the  female.  Not.  1855. 

2  *  The  American  Naturalist,' April 
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The  loales  are  md  to  be  polygamists  ;<  tl^^  aie  extMojdinarfl j 
bold  and  pognaeious,  w^iLst  "the  fen^alea  are  quite  pacific/ 
Theii*  battles  are  at  iiioas  desperate;  ''for  these  pun^  com- 
"  batants  f aatea  tight  on  each  otlier  for  several  seconds  tTitnhhny 
"  oyer  and  over  agaiiij  m^ti}  their  strength  appears  completely 
"  exhausted*"  With  the  rovigh-tailed  stioklebaek  (G.  iro/chwut) 
the  males  whilst  lighting  swim  round  and  round  each  other, 
biting  and  endeavouring  to  pierce  each  other  with  their  raised 
lateral  spines.  The  sapae  writer  adds^,'^ ''  the  bite  of  these  little 
"  furies  is  very  severe.  They  also  use  their  lateral  spines  with 
"  such  fatal  effect,  that  X  have  seen  one  during  a  little  absolutely 
''  rip  his  opponent  quite  open,  so  that  he  sank  to  the  bottom  and 
"  died."  When  a  fish  is  conquered,  "  his  gallant  bearing  forsakes 
"  him ;  his  gay  colours  fade  away ;  and  he  h|dee  his  disgrace 
'*am(mg  his  peaceable  companions,  but  is  fpr  some  time  the 
"  constant  objeet  of  his  conqueror'^  persecution.'* 

The  c^ale  salmon  is  as  p^gnaoieus  as  the  little  stickleback ; 
and  so  is  the  male  trout,  as  I  hear  from  I>r.  Qiinther.  Mr.  Shaw 
saw  a  violent  contest  between  two  male  salipon  which  lasted 
the  whole  day ;  and  Mr.  B.  Buist,  Superintendent  of  Fisheries, 
informs  me  that  he  has  often  watched  from  the  bridge  at  Perth 
the  males  driving  away  their  rivals,  whilst  the  females  were 
spawning.  The  males  *'  are  constantly  fighting  and  tearing  each 
"  other  on  the  spawning^beds,  and  many  so  iiyure  each  other  as 
"  to  cause  the  death  of  numbers^  many  being  ^een  swimming  near 
'*  the  banks  of  the  river  in  a  state  of  exhaustion^  and  apparently 
"  in  a  dying  state."^  Mr,  Buist  informs  ine,  that  in  June  1868, 
the  keeper  of  the  Stonnontfield  breeding-ponds  visited  the 
northern  Tyne  and  found  about  800  dead  sf4mon,  all  of  which 
with  one  exoeption  were  males ;  and  he  was  oonvinped  that  they 
had  lost  their  lives  by  fighting. 

The  most  curious  point  about  the  male  saUnon  is  that  during 
the  breeding-season,  besides  a  slight  ohange  in  colour,  "  the 
"  lower  jaw  elongates,  and  a  cartilaginous  projection  turns 
"  upwards  from  the  point,  which,  when  the  jaws  are  closed, 
*'  occupies  a  deep  cavity  between  the  intermaxillary  bones  of  the 
upper  jaw."  ^  (Figs,  il  and  98.)  In  our  sahncHi  this  change  of 
structure  lasts  only  during  the  breeding-season;  but  in  the 

^  Noel  Humphreys,  *Riyer  Gar-  experienced  observer  (Scrope's' Days 

dens,'  1857.  of  Salmon  Fishing/  p.  60)  remarks 

'  Loudon's  <  Hag.  of  Nat.  History,'  that  |ike  the  stag,  the  male  woold, 

vol.  iii.  1830,  p.  331.  if  he  could,  keep  all  other  males 

•  'The  Field,'  June  20th,  1867.  away. 
For    Mr.    Shaw's    statement,    see         ^  Yarrell,    'History    of   British 

*  F-dlnburgh  Review/  1843.  Another  Fishes/  vol.  ii.  1836,  p.  10. 
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8abiu>  Igraodim  <rf  N.-W.  America  the  ohange,  m  Mr.  J.  K.  Lord* 
MieTCB,iB  penuaaenl,  and  bert  muted  in  Um  oUer  tokb*  wUoli 
hsTe  prerionriy  ucended  the  Titen.  In  thew  old  im1«  Iha 
JKw  imcoaeB  developed  into  an  immense  hook-hta  projoeikm,  and 


the  teeth  gnnr  into  nwnlar  fcngs,  often  ■w«^.*^,'!i""ili;f. 
in  length.  With  the  Bn«p«n  «lm<m.  accorfuigW^^lor^ 
On  tmpotWT  hootlike  rtnicture  aerree  to  stftngthwi  ana 


J  'TbaNaturalbtinVanconWi 
Island,'  rol,  L  1B66,  p.  54. 


'  SaindiniiTUn  AdTBntureV  "1. 
i.  1854,  pp.  100,  104. 
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protect  the  jaws,  when  one  male  chargeB  another  with  vronderfiil 
violenoe ;  but  the  greatly  developed  teeth  of  the  male  Ameiicaii 
Kalmou  may  be  compared  with  the  tiukB  of  many  male  mammals, 
and  they  indicate  an  offensive  rather  than  a  protective  poipoae. 


w. 


The  salmon  is  not  the  only  fish  in  which  the  teeth  differ  in 
Iho  two  sexes ;  as  this  is  the  case  with  many  rays.  In  the 
thomboclc  (ffaw  dat>aAi),the  adult  male  has  sharp,  pointed 
teeth,  directed  backwards,  whilst  thoee  of  the  female  ara  broad 
and  flat,  and  form  a  pavement ;  so  that  these  teeth  differ  in  the 
two  sezee  of  the  same  species  more  than  is  nsoal  in  distinct 
genera  of  the  same  &mily.  i:be  teeth  of  the  male  become  sharp 
only  when  he  is  adnlt :  whilst  young  they  are  brood  and  flat 
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like  those  of  the  female.  As  so  frequently  occurs  with  secondary 
sexual  characters,  both  sexes  of  some  species  of  rays  (for  instance 
R.  haiia),  when  adult,  possess  sharp  pointed  teeth ;  and  here  a 
character^  proper  to  and  primarily  gained  by  the  noiale,  appears 
to  haye  been  transmitted  to  the  offspring  of  both  sexes.  The 
teeth  are  likewise  pointed  in  both  sexes  of  B.  maculata,  but  only 
when  quite  adult ;  the  males  acquiring  them  at  an  earlier  age 
than  the  females.  We  shall  hereafter  meet  with  analogous 
cases  in  certain  birds,  in  which  the  male  acquires  the  plumage 
conunon  to  both  sexes  when  adult,  at  a  somewhat  earlier  age  than 
does  the  female.  With  other  species  of  rays  the  males  even  when 
old  never  possess  sharp  teeth,  and  consequently  the  adults  of  both 
sexes  are  provided  with  broad,  flat  teeth  like  those  of  the  young, 
and  like  those  of  the  mature  females  of  the  aboye-mentioned 
species.^^  As  the  rays  are  bold,  strong  and  voracious  fish,  we 
may  suspect  that  the  males  require  their  sharp  teeth  for  fighting 
with  their  rivals;  but  as  they  possess  many  parts  modified  and 
adapted  for  the  prehension  of  the  female,  it  is  possible  that  their 
teeth  may  be  used  for  this  purpose. 

In  regard  to  size,  M.  Garbonnier^  maintains  that  the  female  of 
almost  all  fishes  is  larger  than  the  male ;  and  Dr.  Giinther  does 
not  know  of  a  single  instance  in  which  the  male  is  actually 
larger  than  the  female.  With  some  Cyprinodonts  the  male  is 
not  even  half  as  larga  As  in  many  kinds  of  fishes  the  males 
habitually  fight  together,  it  is  surprising  that  they  have  not 
generally  become  larger  and  stronger  than  the  females  through 
the  effects  of  sexual  selection.  The  males  suffer  from  their 
small  size,  for  according  to  M.  Garbonnier,  they  are  liable  to  be 
devoured  by  the  females  of  their  own  species  when  carnivorous, 
and  no  doubt  by  other  species.  Increased  size  must  be  in  some 
manner  of  more  importance  to  the  females,  than  strength  and 
size  are  to  the  males  for  fighting  with  other  males;  and  this 
perhaps  is  to  allow  of  the  production  of  a  vast  number  of  ova. 

In  many  species  the  male  alone  is  ornamented  with  bright 
colours;  or  these  are  much  brighter  in  the  male  than  the 
female.  The  male,  also,  ia  sometimes  provided  with  appendages 
which  appear  to  be  of  no  more  use  to  him  for  the  ordinary 
purposes  of  life,  than  are  the  tail  feathers  to  the'  peacock.  I  am 
indebted  for  most  of  the  foUowmg  facts  to  the  kindness  of  Dr. 
Gtinther.  There  is  reason  to  suspect  that  many  tropical  fishes 
differ  sexually  in  colour  and  structure;  and  there  are  some 
striking  cases  with  our  British  fishes.    The  male  CaUwnymus  lyra 

I*  See  Tarrell's  account  of  the     cellent  figure,  and  p.  422,  432. 
rayainhis'Hist.  of  British  Fishes,'         "  As  quoted  in  <The  Farmer,' 
Tol.   ii.  1836,  p.  416,  with  an  ex-      1868,  p.  369. 
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has  been  called  the  genvrAtrmt  dragonei  "  ttam  its  briUiut  gem- 
"  like  colours."  When  treeh  caught  from  the  sea  &e  body  • 
yellow  of  Various  shades,  striped  and  spotted  with  Tirid  tjlse  on 
the  he«d ;  the  dofsal  fina  aro  pale  brown  with  dal^  lon^tndinal 
bands;  the  ventral,  caudal,  and  anal  fins  being  Unish-Uack. 
The  female,  01  sordid  dragonet,  waa  considered  by  Linnnne,  1^ 
by  many  snbeeqnent  naturalists,  as'  a  distinct  specitt ;  it  is  of  a 
dingy  reddish-hrown,  with  the  dorsal  fin  brown  and  the  oHm 


tUs  «&it«.  lUbe  sexes  differ  also  in  Am  {tropoTticma]  tisse  (tf  the 
head  and  mouth,  and  In  the  podtitn  of  the  eyn;^  but  tlte 
most  steikittg  diSbfenco  is  the  extraordinary  elongatioB  in  the 
mMe  (fig.  39)  of  ttie  (torsol  fin.  Mr.  W.  aaTilh  Eent  Tomatfai 
that  this  "  ringnlar  appendage  appears  from  my  obeemtimis 
"  of  the  spettiee  in  conflnemcmt,  to  he  mbservient  to  tbe  saino 
"  end  as  the  wtLttlee,  creBta,  and  other  sbnofmal  adjtuicts  of 
"  the  male  in  gallinaceous  birds,  for  the  pnrposo  of  fiuoinating 
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"  their  mates.""  The  young  males  resemble  the  adult  females 
in  structure  and  colour.  Thraughont  the  gennB  Callion;mti8," 
the  male  ia  geuoroUf  much  more  brightly  spotted  than  the 
female,  and  in  several  species,  not  only  the  doreol,  but  the  anal 
fin  is  much  elongated  in  the  males. 

The  male  of  the  Coiius  icorpiut,  or  sea-ecorpion,  is  slenderer 
and  gmallei  than  the  female.  There  is  also  a  great  difference 
in  colour  between  them.  It  is  difficult,  as  Mr.  XJoyd  "  remarks, 
"  for  any  one,  who  has  not  seen  this  fish  during  the  spawning- 
"  season,  trheu  its  hues  are  brightest,  to  conceive  the  admixture 
"  of  brilliant  colours  with  which  it,  in  other  respects  so  ill- 
"  tavoured,  is  at  that  time  adorned,"  Both  sexes  of  the  Labnu 
mixtiu,  although  Tory  difierent  in  colour,  are  beautifal;  Uie 
male  being  ornnge  with  bright  blue  stripes,  and  the  fbmale 
bright  red  with  some  block  spots  on  the  back. 


FlK.30.    Zlpbophonu  HclloU.    Oppo  flgun,  miilr ;  lover  Dgon,  IHulo. 

In  the  very  distinct  fiunily  of  the  Cyprinodontidte— inhabitants 
of  the  freeh  waters  of  foreign  lands— Uie  sexes  sometimes  differ 
much  in  various  characters.  In  the  male  of  the  ifoflieneria 
peUneiui*,"  the  dorsal  fin  is  greatly  developed  and  is  marked 

■»  'Nrtare,'  JnW  1873,  p.  264.  "  With  rwpect  to  tliki  and  the 

»  '  CitBlogae  of  Acuith.     Fi«h«  following  ipetdei  I  «m  indebtid  to 

ia    th*   Britbh    Moseiun,'    by    Dr.  Dr.  Gunther    for    infonnmtion :  Me 

Ganther,  1861,  pp.  138-151.  alio  hi>  piper  on   ths  'Fuhe«  of 

"  'G»ni«  Birds  of  Sweden,"  4c.,  Ceotrsl    Americs,'    in    'Tranuet. 

1867  p  «6.  Zoolog.  Soc'  vol.  vi.  1868,  p.  48S, 
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with  a  row  of  large,  round,  ocellatcd,  bright-coloured  spots; 
whilst  the  same  fin  in  the  female  is  smaller,  of  a  different  shape, 
and  marked  only  with  irregularly  curved  brown  spots.    In  the 
male  the  basal  margin  of  the  anal  fin  is  also  a  little  produced 
and  dark  coloured.    In  the  male  of  an  allied  form,  the  Xipho- 
phorus  HetUrii  (fig.  30),  the  inferior  margin  of  the  caudal  fin  is 
developed  into  a  long  filament,  which,  as  I  hear  from  Dr.  Gunther, 
is  strii)ed  with  bright  colours.    This  filament  does  not  contain 
any  muscles,  and  apparently  cannot  be  of  any  direct  use  to  the 
fish.    As  in  the  case  of  the  Callionymus,  the  males  whilst  young 
resemble  the  adult  females  in  colour  and  structure.     Sexual 
differences  such  as  these  may  be  strictly  comx)ared  with  thoso 
which  are  so  frequent  with  gallinaceous  birds.^^ 

In  a  siluroid  fish,  inhabiting  the  fresh  waters  of  South  America, 
tlie  Plecostomus  harbatus^^  (fig.  31),  the  male  has  its  mouth  and 
inter-operculum  fringed  with  a  b^rd  of  stiff  hairs,  of  which  the 
female  shows  hardly  a  trace.  These  hairs  are  of  the  nature  of 
scales.  Iq  another  species  of  the  same  genus,  soft  flexible  ten- 
tacles project  from  the  front  part  of  the  head  of  the  male,  which 
are  absent  in  the  female.  These  tentacles  are  prolongations  of 
the  true  skin,  and  therefore  are  not  homologous  with  the  stiff 
hairs  of  the  former  species ;  but  it  can  hardly  be  doubted  that 
both  serve  the  same  purpose.  What  this  purpose  may  be,  it  is 
difficult  to  conjecture ;  ornament  does  not  here  seem  probable, 
but  we  can  hardly  suppose  that  stiff  hairs  and  flexible  filaments 
can  be  useful  in  any  ordinary  way  to  the  males  alone.  In  that 
strange  monster,  the  Chimcera  monstrom,  the  male  has  a  hook- 
shaped  bone  on  the  top  of  the  head,  directed  forwards,  with  its 
end  rounded  and  covered  with  sharp  spines ;  in  the  female  "  this 
"  crown  is  altogether  absent,"  but  what  its  use  may  be  to  the 
male  is  utterly  unknown." 

The  structures  as  yet  referred  to  are  permanent  in  the  male 
after  he  has  arrived  at  maturity ;  but  with  some  Blennies,  and  in 
another  allied  genus,^  a  crest  is  developed  on  the  head  of  the 
male  only  during  the  breeding-season,  and  the  body  at  the  same 
time  becomes  more  brightly-coloured.  There  can  be  little  doubt 
that  this  crest  serves  as  a  temporary  sexual  ornament,  for  the 
female  does  not  exhibit  a  trace  of  it.  In  other  species  of  the 
same  genus  both  sexes  possess  a  crest,  and  in  at  least  one  species 

"  Dr.    Gilnther    makes   this   re-  Water,'  July  18G8,  p.  377,  with  a 

mark ;  *■  Catalogue  of  Fishes  in  the  figure.     Many  other  cases  could  be 

British  Museum,'  vol.  iii.  1861,  p.  added  of  structures  peculiar  to  the 

141.  male,   of  which   the   uses  are  not 

"  See  Dr.  Giinther  on  this  genus,  known, 

in  *  Proc.  Zoolog.  See'  1868,  p.  232.  »•  Dr.    GUnther,     •  Catalogue   of 

"  F.    Buckland,  in    *  Laud   and  Fishes/  vol.  iii.  pp.  221  and  240. 
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neither  sex  is  thus  provided.  In  many  of  the  GhromidaB,  for 
instance  in  Geophagus  and  especially  in  Cichla,  the  males,  as  I 
hear  from  Professor  Agassiz,^  have  a  conspicuous  protuberanoe 
on  the  forehead,  which  is  whoUy  wanting  in  the  females  and  in 
the  young  males.  Professor  Agassiz  adds,  "  I  hare  often 
"  observed  these  fishes  at  the  time  of  spawning  when  the  pro- 
tuberance is  largest,  and  at  other  seasons  when  it  is  totally 
wanting,  and  the  two  sexes  shew  no  difference  whatever  in  the 
outline  of  the  profile  of  the  head.  I  never  could  ascertain  that 
"  it  subserves  any  special  function,  and  the  Indians  on  the 
"  Amazon  know  nothing  about  its  use."  These  protuberances 
resemble,  in  their  periodical  appearance,  the  fleshy  caruncles  on 
the  heads  of  certain  birds ;  but  whether  they  serve  as  ornaments 
must  remain  at  present  doubtfuL 

I  hear  from  Professor  Agassiz  and  Dr.  Giinther,  that  the  males 
of  those  fishes,  which  differ  permanently  in  colour  from  the 
females,  often  become  more  brilliant  during  the  breeding-season. 
This  is  likewise  the  case  with  a  multitude  of  fishes,  the  sexes  of 
which  are  identical  in  colour  at  all  other  seasons  of  the  year. 
The  tench,  roach,  and  perch  may  be  given  as  instances.  The 
male  salmon  at  this  season  is  "marked  on  the  cheeks  with 
"  orange-coloured  stripes,  which  give  it  the  appearance  of  a 
'*  Labrus,  and  the  body  partakes  of  a  golden  orange  tinge.  The 
"  females  are  dark  in  colour,  and  are  commonly  called  black- 
"  fish."  ^  An  analogous  and  even  greater  change  takes  place 
with  the  iSa^mo  ertbx  or  bull  trout;  the  males  of  the  char 
(5.  umWx)  are  likewise  at  this  season  rather  brighter  in  colour 
than  the  females.^  The  colours  of  the  pike  {^Ewx  reticukUus)  of 
the  United  States,  especially  of  the  male,  become,  during  the 
breeding-season,  exceedingly  intense,  brilliant,  and  iridescent** 
Another  striking  instance  out  of  many  is  afibrded  by  the  male 
stickleback  (Oosterosteus  leiurus),  which  is  described  by  Mr. 
Warington,^  as  being  then  "beautiful  beyond  description." 
The  back  and  eyes  of  the  female  are  simply  brown,  and  the  belly 
white.  The  eyes  of  the  male,  on  the  other  hand,  are  "  of  the 
"  most  splendid  green,  having  a  metallic  lustre  like  the  green 
'*  feathers  of  some  humming-birds.  The  throat  and  belly  are 
of  a  bright  crimson,  the  back  of  an  ashy-green,  and  the  whole 
fish  appears  as  though  it  were  somewhat  translucent  and 


*'  See  also  *  A  Journey  in  Brazil/  Mag.  of  Nat.  History,*  vol.  vi.  1841, 

by  Prof,  and  Mrs.  Agassiz,  1868,  p.  p.  440. 

220.  »*  •  The  American  Agriculturalist,* 

«•  Tarrell,  *  British  Fishes,*  rol.  1868,  p.  100. 

ii.  1836,  pp.  10,  12,  35.  «»  *  Annals  and  Mag.  of  Nat,  Hist.' 

"  W.  Thompson,  in  *  Annals  and  Oct.  1852. 
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"  glowed  with  an  internal  incandescence."  After  the  breeding- 
season  these  colours  all  change,  the  throat  and  belly  become  of  a 
paler  red,  the  back  more  green,  and  the  glowing  tints  subside. 

WiHi  respect  to  the  courtship  of  fishes,  other  cases  haye  been 
obsenred  since  the  first  edition  of  this  book  appeared,  besides  that 
already  giyen  of  the  stickleback.    Mr.  W.  S.  Kent  says  that  the 
male  of  the  Lahrus  mioctus,  which,  as  we  have  seen,  differs  in 
colour  from  the  female,  makes  "  a  deep  hollow  in  the  sand  of  the 
"  tank,  and  then  endeayours  in  the  most  persuasiye  manner  to  in- 
"  duce  a  female  of  the  same  species  to  share  it  with  him,  swim- 
ming backwards  and  forwards  between  her  and  the  completed 
nest,  and  plainly  exhibiting  the  greatest  anxiety  for  her  to  follow.** 
The  males  of  Cantharus  lineatus  become,  during  the  breeding- 
season,  of  deep  leaden-black ;  they  then  retire  from  the  shoal,  and 
excayate  a  hollow  as  a  nest.    "Each  male  now  mounts  yigilant 
•*  guard  oyer  his  respectiye  hollow,  and  yigorously  attacks  and 
"  driyes  away  any  other  fish  of  the  same  sex.    Towards  his  com- 
panions of  the  opposite  sex  his  conduct  is  far  different;  many  of 
the  latter  are  now  distended  with  spawn,  and  these  he  endeayours 
by  all  the  means  in  his  power  to  lure  singly  to  his  prepared 
hollow,  and  there  to  deposit  the  myriad  oya  with  which  they  are 
"  laden,  which  he  then  protects  and  guards  with  the  greatest  care."" 
A  more  striking  case  of  courtehq),  as  well  as  of  display,  by  the 
males  of  a  Chinese  Macropus  has  been  giyen  by  M.  Garbonnier, 
who  carefally  obseryed  these  fishes  under  confinement.^    The 
males  are  most  beautifnlly  coloured,  more  so  than  the  females. 
During  the  breeding-season  they  contend  for  the  possession  of 
the  females;  and,  in  the  act  of  courtship,  expand  their  fins, 
which  are  spotted  and  ornamented  with  brightly  coloured  rays, 
in  the  same  manner,  according  to  M.  Oarbonnier,  as  the  peacock. 
They  then  also  bound  about  the  females  with  much  yiyacity,  and 
appear  by  "T^talage  de  leursyiyes  couleurs  chercher  ^attirer 
"  Tattention  des  femelles,  lesquelles  ne  ixuraissaient  indiffirentes 
&  ce  manage,  elles  nageaient  ayec  une  molle  lenteur  yers  les 
m&les  et  semblaient  se  complaire  dans  leur  yoisinage."    After 
the  male  has  won  his  bride,  he  makes  a  little  disc  of  froth  by 
blowing  air  and  mucus  out  of  his  mouth.    He  then  collects  the 
fertilised  oya,  dropped  by  the  female,  in  his  mouth ;  and  this 
caused  M.  Garbonnier  much  alarm,  as  he  thought  that  they  were 
going  to  be  deyoured.    But  the  male  soon  deposits  them  in  the 
disc  of  froth,  afterwards  guarding  them,  repairing  the  froth,  and 
taking  care  of  the  young  when  hatched.    I  mention  these  par- 
ticulars because,  as  we  shall  presently  see,  there  are  fishes,  the 

"  'Nature,'  May,  1873,  p.  25.  "  'Bull,  de  la  Soc.  d'Acclimat.* 

Paris,  July  1869,  and  Jan.  1870. 
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males  of  which  hatch  their  eggs  in  their  mouths ;  and  those  who 
do  not  bclieTe  in  the  principle  of  gradual  eyolution  might  ask  how 
could  such  a  habit  haye  originated;  but  the  difficuUy  is  much 
diminished  when  we  know  that  there  are  fishes  which  thus 
collect  and  carry  the  eggs;  for  if  delayed  by  any  cause  in 
depositing  them,  the  habit  of  hatching  them  in  their  mouths 
might  have  been  acquired. 

To  return  to  our  more  immediate  subject.  The  case  stands 
thus :  female  fishes,  as  far  as  I  can  learn,  nerer  wiUingly  spawn 
except  in  the  presence  of  the  males ;  and  the  males  never  fertilise 
the  ova  except  in  the  presence  of  the  females.  The  males  fight 
for  the  possession  of  the  females.  In  many  spedes,  the  males 
whilst  young  resemble  the  females  in  colour ;  but  when  aduH 
become  much  more  brilliant,  and  retain  their  colours  throughout 
life.  In  other  species  the  males  become  brighter  than  the  females 
and  otherwise  more  highly  ornamented,  only  during  the  season 
of  love.  The  males  sedulously  court  the  females,  and  in  one 
case,  as  we  have  seen,  take  jmins  in  displaying  their  beauty 
before  them.  Qan  it  be  believed  that  they  would  thus  act  to  no 
purpose  during  their  courtship  ?  And  this  would  be  the  case, 
unless  the  females  exert  some  choice  and  select  those  males 
which  please  or  excite  them  most  If  the  female  exerts  such 
choice,  all  the  above  facts  on  the  ornamentation  of  the  males 
become  at  once  intelligible  by  the  aid  of  sexual  selection. 

We  have  next  to  enquire  whether  this  view  of  the  bright 
colours  of  certain  male  fishes  having  been  acquired  through 
sexual  selection  can,  through  the  law  of  the  equal  transmission  of 
characters  to  both  sexes,  be  extended  to  those  groups  in  which  the 
males  and  females  are  brilliant  in  the  same,  or  nearly  the  same 
degree  and  planner.  In  such  a  genus  as  Labrus,  which  includes 
some  of  the  most  splendid  fishes  in  the  world — for  .instance,  the 
Peacock  Labrus  (L.  -pavo),  described,"  with  pardonable  exaggera- 
tion, as  formed  of  polished  scales  of  gold,  encrusting  lapis-IazuU, 
rubies,  sapphires,  emeralds,  and  amethysts— we  may,  with  much 
probability,  accept  this  belief;  for  we  have  seen  that  the  sexes  in 
at  least  one  species  of  the  genus  differ  greatly  in  colour.  With 
some  fishes,  as  with  many  of  the  lowest  animals,  splendid  colours 
may  be  the  direct  result  of  the  nature  of  their  tissues  and  of  the 
surrounding  conditions,  without  the  aid  of  selection  of  any  kind. 
The  gold-fish  {Cyprinus  auraius),  judging  from  the  analogy  of 
the  golden  variety  of  the  common  carp,  is  perhaps  a  case  in  point, 
as  it  may  owe  its  splendid  colours  to  a  single  abrupt  variation, 
due  to  the  conditions  to  which  this  fish  has  been  subjected  under 

«•  Bory  de  Saint  Vincent,  in  « Diet.  Class.  d'Hist.  Nat.'  torn.  ix.  1826, 
p.  151. 
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confinement.  It  is,  however,  more  probable  that  these  colours 
have  been  intensified  through  artificial  selection,  as  this  species 
has  been  carefully  bred  in  China  from  a  remote  period.^  Under 
natoral  conditions  it  does  not  seem  probable  that  beings  so 
highly  organised  as  fishes,  and  which  live  under  such  complex 
relations,  should  become  brilliantly  coloured  without  suffering 
some  evil  or  receiving  some  benefit  from  so  great  a  change,  and 
consequently  without  the  intervention  of  natural  selection. 

What,  then,  are  we  to  conclude  in  regard  to  the  many  fishes, 
both  sexes  of  which  are  splendidly  coloured?  Mr.  Wallace^ 
believes  that  the  species  which  frequent  reefs,  where  corals  and 
other  brightly-coloured  organisms  aboimd,  are  brightly  coloured 
in  order  to  escape  detection  by  their  enemies ;  but  according  to 
my  recollection  they  were  thus  rendered  highly  conspicuous. 
In  the  fresh-waters  of  the  tropics  there  are  no  brilliantly- 
coloured  corals  or  other  organisms  for  the  fishes  to  resemble; 
yet  many  species  in  the  Amazons  are  beautifally  coloured,  and 
many  of  the  carnivorous  CyprinidsB  in  India  are  ornamented 
with  "bright  longitudinal  lines  of  various  tints." ^*  Mr.  M'Clel- 
land,  in  describing  these  fishes,  goes  so  far  as  to  suppose  that 
"  the  peculiar  brilliancy  of  their  colours "  serves  as  "  a  better 
"  mark  for  king-fishers,  terns,  and  other  birds  which  are 
"  destined  to  keep  the  number  of  these  fishes  in  check ; "  but  at 
the  present  day  few  naturalists  will  admit  that  any  animal  has 
been  made  conspicuous  as  an  aid  to  its  own  destruction.  It  is 
possible  that  certain  fishes  may  have  been  rendered  conspicuous 
in  order  to  warn  birds  and  beasts  of  prey  that  they  were 
unpalatable,  as  explained  when  treating  of  catelrpillars ;  but  it 
is  not,  I  believe,  known  that  any  fish,  at  least  any  fresh-water 
fiflh,  is  rejected  from  being  distasteful  to  fish-devouring  animals. 
On  the  whole,  the  most  probable  view  in  regard  to  'the  fishes,  of 
which  both  sexes  are  brilhantly  coloured,  is  that  their  colours 
were  acqiiired  by  the  males  as  a  sexual  ornament,  and  were 
transferred  equally,  or  nearly  so,  to  the  other  sex. 

'*  Owing  to  some  remarks  on  this  has  been  '*  produced  at  Hangchow  a 

subject,  made  in  my  work  *  On  the  **  variety  called  the  fire-fish,  from  its 
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Chinese     encyclopedias.     He     finds  "  and  as  a  source  of  profit." 

that   gold-fish  were  first  reared  in  ■•  'Westminster    Review,'    July 

confinement  during  the  Sung  Dy-  1867,  p.  7. 

nasty,  which  commenced  A.D.  960.  '*  •  Indian  Cyprinida,'  by  Mr.  J. 

In    the     year    1129    these    fishes  McClelland,     *  Asiatic     Researches,' 

abounded.     In  another   place  it  is  vol.  xix.  part  ii.  1839,  p.  230. 
said  that  since  the  year  1548  there 


I 


344  The  Descent  of  Man,  Part  IT. 

We  haye  now  to  consider  whether,  when  the  male  differs  in  a 
marked  manner  from  the  female  in  colonr  or  m  other  orna- 
ments, he  alone  has  been  modified,  the  yariations  being  inherited 
by  his  male  of&pring  alone;  or  whether  the  female  has  been 
specially  modified  and  rendered  inconspicuons  for  the  sake  of 
protection,  snch   modifications  being   inherited   only  by  the 
females.    It  is  impossible  to  donbt  that  colonr  has  been  gained 
by  many  fishes  as  a  protection :  no  one  can  examine  the  speckled 
npper  surface  of  a  flounder,  and  oyerlook  its  resemblanoe  to  the 
sandy  bed  of  the  sea  on  which  it  liyes.    Certain  fishes,  moreover, 
can  through  the  action  of  the  neryous  system,  change  their 
colours  in  adaptation  to  surrounding  objects^  and  that  within  a 
short  time.^    One  of  the  most  striking  instances  eyer  recorded 
of  an  animal  being  protected  by  its  colour  (as  far  as  it  can  be 
judged  of  in  preserved  specimens),  as  well  as  by  its  form,  is  that 
given  by  Dr.  GUnther**  of  a  pipe-fish,  which,  with  its  reddish 
streaming  filaments,  is  hardly  distinguishable  from  the  sea-weed 
to  which  it  clings  with  its  prehensile  tail.    But  the  question  now 
under  consideration  is  whether  the  females  alone  have  been 
modified  for  this  object.    We  can  see  that  one  sex  will  not  be 
modified  through  natural  selection  for  the  sake  of  protection 
more  than  the  other,  supposing  both  to  vary,  unless  one  sex  is 
exposed  for  a  longer  period  to  danger,  or  has  less  power  of 
escaping  from  such  danger  than  the  other;  and  it  does  not 
appear  that  with  fishes  the  sexes  differ  in  these  respects.    As 
far  as  there  is  any  difference,  the  males,  from  being  generally 
smaller  and  from  wandering  more  about,  are  exposed  to  greater 
danger  than  the  females;  and  yet,  when  the  sexes  differ,  the 
males  are  almost  always  the  more  conspicuously  coloured. 
The  ova  are  fertilised  immediately  after  being  deposited ;  and 
when  tfais  process  lasts  for  several  days,  as  in  the  case  of 
the  salmon,**  the  female,  during  the  whole  time,  is  attended  by 
the  male.    After  the  ova  are  fertilised  they  aie,  in  most  cases, 
left  unprotected  by  both  parents,  so  that  the  males  and  females, 
as  far  as  ovipodtion  is  concerned,  are  equally  exposed  to  danger, 
and  both  are  equally  important  for  the  production  of  fertile  ova ; 
consequently  the  more  or  less  brightly-coloured  individuals  of 
either  sex  would  be  equally  liable  to  be  destroyed  or  preserved, 
and  both  would  have  an  equal  influence  on  the  colours  of  their 
oflbpring. 

Certain  fishes,  belonging  to  several  families,  make  nests,  and 
some  of  them  take  care  of  their  young  when'  hatched.    Both 

»*  G.  Pouchet,  L'Institut.  Nov.  1,      327,  pi.  xiv.  and  xv. 
1871,  p.  134.  "  Varrell,  'British  Fiahes,*  vol. 

"  *Proc.   Zoolog.  Soc*  1865,  p.      ii.  p.  11. 
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sexes  of  the  bright  coloured  Orenilahtta  masM  and  melops  work 
tc^ether  in  building  their  nests  with  sea-weed^  shells^  Scc.^ 
But  the  males  of  certain  fishes  do  all  the  work^  and  afterwards 
take  exclusiTe  charge  of  the  young.  This  is  the  case  with  the  dull- 
coloured  gobies,^  in  which  the  sexes  are  not  known  to  differ  in 
colour,  and  likewise  with  the  sticklebacks  (Ckksterosteus),  in  which 
the  males  become  brilliantly  coloured  during  the  spawning  season. 
The  male  of  the  smooth-tailed  stickleback  (G,  leiurus)  performs 
the  duties  of  a  nurse  with  exemplary  care  and  yigilance  during 
a  long  time,  and  is  continually  employed  in  gently  leading  back 
the  young  to  the  nest,  when  they  stray  too  far.  He  courageously 
driyes  away  all  enemies,  including  the  females  of  his  own  species. 
It  would  indeed  be  no  small  relief  to  the  male,  if  the  female,  after 
depositing  her  eggs,  were  immediately  devoured  by  some  enemy, 
for  he  is  forced  incessantly  to  driye  her  from  the  nest.'' 

The  males  of  certain  other  fishes  inhabiting  South  America 
and  Ceylon,  belonging  to  two  distinct  Orders,  have  the  extra- 
ordinary habit  of  hatching  within  their  mouths  or  branchial 
cavities,  the  eggs  laid  by  the  females.^  I  am  informed  by 
Professor  Agassiz  that  the  males  of  the  Amazonian  species 
which  follow  this  habit,  ''not  only  are  generally  brighter  than 
"  the  females,  but  the  difference  is  greater  at  the  spawning-season 
"  than  at  any  other  time."  The  species  of  Geophagus  act  in  the 
same  manner;  and  in  this  genus,  a  conspicuous  protuberance 
becomes  developed  on  the  forehead  of  the  males  during  the 
breeding-season.  With  the  various  species  of  Chromids,  as 
Professor  Agassiz  likewise  informs  me,  sexual  differences  in 
colour  may  bo  observed,  "  whether  they  lay  their  eggs  in  the 
"  water  among  aquatic  plants,  or  deposit  them  in  holes,  leaving 
"  them  to  come  out  without  farther  care,  or  build  shallow  nests 
"  in  the  river  mud,  over  which  they  sit,  as  our  Promotis  does. 
It  ought  also  to  be  observed  that  these  sitters  are  among  the 
brightest  sx)ecies  in  their  respective  families;  for  Instance, 
Hygrogonus  is  bright  green,  with  large  black  ocelli,  encircled 
with  the  most  brilliant  red."  Whether  with  all  the  species  of 
Chromids  it  is  the  male  alone  which  sits  on  tbe  eggs  is  not 
known.    It  is,  however,  manifest  that  the  fact  of  the  eggs  being 
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^  According  to  the  obserTationa 
of  M.  Gerbe ;  see  Oilnther's '  Record 
of  Zoolog.  Literature,'  1865,  p. 
194. 

••  Cuvier,  'R^gne  Anima]/  vol. 
ii.  1829,  p.  242. 

"  See  Mr.  Warington's  most 
interesting  description  of  the  habits 
of  the  Oasterostevaleiwrtay  in  *  An- 


nals and  Mag.  of  Nat.  Hist.'  Novem- 
ber 1855. 

^  Prof.  Wyman,  in  *  Proc  Boston 
Soc.  of  Nat.  Hist.'  Sept.  15,  1857. 
Also  Prof.  Turner,  in  *  Journal  of 
Anatomy  and  Phys.'  Nov.  1,  1866, 
p.  78.  Dr.  Gttnther  has  likewise 
described  other  cases. 
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protected  or  unprotected  by  the  parents,  has  had  little  or  no 
influence  on  the  differences  in  colour  between  the  sexes.  It  is 
further  manifest^  in  all  the  cases  in  which  the  males  take 
exclusive  charge  of  the  nests  and  youngs  that  the  destruction 
of  the  blighter-coloured  males  would  be  JBar  more  influential  on 
the  character  of  the  race,  than  the  destrnctioni  of  the  brighter- 
coloured  females;  for  the  death  of  the  male  during  the  period  of 
incubation  or  nursing  would  entail  the  death  of  the  young,  eo 
that  they  could  not  inherit  his  peculiarities;  yet,  in  many  of 
these  very  cases  the  males  are  more  conspicuously  coloured  than 
the  females. 

In  most  of  the  Lophobranchii  (Pipo-flsh,  Hippocampi,  de.) 
the  males  have  either  marsupial  sacks  or  ^hemispherical  de- 
pressions on  the  abdomen,  in  which  the  ova  laid  by  the  female 
are  hatched.  The  males  also  shew  great  attachment  to  their 
young.^  The  sexes  do  not  commonly  differ  much  in  colour; 
but  Dr.  Giinther  believes  that  the  male  Hippocampi  are  rather 
brighter  than  the  females.  The  genus  Solenostoma,  however, 
offers  a  curious  exceptional  case,^  for  the  female  is  much  more 
vividly-coloured  and  spotted  than  the  male,  and  she  alone  has  a 
marsupial  sack  and  hatches  the  eggs;  so  that  the  female  of 
Solenostoma  differs  from  all  the  other  Lophobranchii  in  this 
latter  respect,  and  from  almost  all  other  fishes,  in  being  more 
brightly-coloured  than  the  male.  It  is  improbable  that  this 
remarkable  double  inversion  of  character  in  the  female  should 
be  an  accidental  coincidence.  As  the  males  of  several  fishes, 
which  take  exclusive  charge  of  the  eggs  and  yoimg,  are  more 
brightly  coloured  than  the  females,  and  as  here  the  female  Sole- 
nostoma takes  the  same  charge  and  is  brighter  than  the  male,  it 
might  be  argued  that  the  conspicuous  colours  of  that  sex  which 
is  the  more  important  of  the  two  for  the  welfare  of  the  of&pring, 
must  be  in  some  manner  protective.  But  from  the  large  number 
of  fishes,  of  which  the  males  are  either  permanently  or  period- 
ically brighter  than  the  females,  but  whose  life  is  not  at  all 
more  important  for  the  welfsure  of  the  species  than  that  of  the 
female,  this  view  can  hardly  be  maintained.  When  we  treat 
of  birds  we  shall  meet  with  analogous  cases,  where  there  has 
been  a  complete  inversion  of  the  usual  attributes  of  the  two 
sexes,  and  we  shall  then  give  what  appears  to  be  the  probable 
explanation,  namely,  that  the  males  have  selected  the  more 
attractive  females,  instead  of  the  latter  having  selected,  in 

»  Tarrell,     'Hist,     of    British  Fishes  of  Zanzibar,*  by  Col.  Playfair, 

Fishes/  vol.  ii.  1836,  pp.  329,  338.  1866,  p.  137,  has   re-examined  the 

*•  Dr.  QUnther,  since  publishing  specimens,  and   has   given  me   the 

an  account  of  this  species  in  *  The  above  information. 
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accordance  with  tho  usual  rule  throughout  the  animal  kingdom, 
the  more  attractive  males. 

On  the  whole  we  may  conclude,  that  with  most  fishes,  in 
which  the  sexes  differ  in  colour  or  in  other  ornamental  charac- 
ters, the  males  originally  varied,  with  their  variations  trans- 
mitted to  the  same  sex,  and  accumulated  through  sexual 
selection  by  attracting  or  exciting  the  females.  In  many  cases, 
however,  such  characters  have  been  transferred,  either  partially 
or  completely,  to  the  females.  In  other  cases,  again,  both  sexes 
have  been  coloured  alike  for  the  sake  of  protection;  but  in 
no  instance  does  it  appear  that  the  female  alone  has  had  her 
colours  or  other  characters  specially  modified  for  this  latter 
purpose. 

The  last  point  which  need  be  noticed  is  that  fishes  are  known 
to  make  various  noises,  some  of  which  are  described  as  being 
musical.  Dr.  Dafosse,  who  has  especially  attended  to  this 
subject,  says  that  the  sounds  are  voluntarily  produced  in  several 
ways  by  different  fishes :  by  the  friction  of  the  pharyngeal  bones 
— ^by  lie  vibration  of  certain  muscles  attached  to  the  swim- 
bladder,  which  serves  as  a  resounding  board — ^and  by  the  vibra- 
tion of  the  intrinsic  muscles  of  the  swim-bladder.  By  this  latter 
means  the  Trigla  produces  pure  and  long-drawn  sounds  which 
range  over  nearly  an  octave.  But  the  most  interesting  case  for 
us  is  that  of  two  species  of  Ophidium,  in  which  the  males  alone 
are  provided  with  a  soimd-producing  apparatus,  consisting  of 
small  movable  bones,  with  proper  muscles,  in  connection  with 
the  swim-bladder.^*  The  drumming  of  the  Umbrinas  in  the 
European  seas  is  said  to  be  audible  from  a  depth  of  twenty 
fathoms;  and  the  fishermen  of  Bochelle  assert  "that  the  males 
"  alone  make  the  noise  during  the  spawning-time ;  and  that  it 
"  is  possible  by  imitating  it,  to  take  them  without  bait."**  Prom 
this  statement,  and  more  especially  from  the  case  of  Ophidium, 
it  is  almost  certain  that  in  this,  the  lowest  class  of  the  Yerte- 
brata,  as  with  so  many  insects  and  spiders,  sound-producing 
instruments  have,  at  least  in  some  cases,  been  developed  through 
sexual  selection,  as  a  means  for  bringing  the  sexes  together. 

**  *  Comptes  Rendns.'    Tom.  xlvi.  the  Dutch  translation  of  this  work 

1858,  p.  353.     Tom.  xlvii.  1858,  p.  (vol.  ii.,  p.  36),  gives  some  further 

916.     Tom.  liv.  1862,  p.  393.     The  particulars  on  the  sounds  made  by 

noise  made  by  the  Umbrinas  {ScMnux  fishes. 

a^»/a),  is  said  by  some  authors  to  "  The     Rev.     C.     Kingsley,    in 

be  more  like  that  of  a  flute  or  organ,  *  Nature,*  May  1870,  p.  40. 
than  drumming :  Dr.  2U)Uteveen,  in 
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Ahpbibuns. 
OrwWo.— I  will  begin  with  the  tailed  amphibiuiB.  Tho  bcxm 
of  Bahtmandeis  or  newts  often  differ  mach  both  in  colooi  and 
Btmotnre.  In  some  epeoiee  prehensile  claws  are  developed  on 
the  fore-IegB  of  the  males  during  the  hieeding-aeason :  and  at 
this  nonnmi  in  the  male  TViton  palmipes  tba  hiud-ftet  are  pnv 
Tided  with  a  swimming-web,  which  is  almost  eompletdj 
absorbed  daring  the  winter;  so  that  their  feet  then  reeemble 


thoee  of  tho  female."  This  structnre  no  doabt  aids  the  male 
in  his  eager  search  and  pnrsnit  of  the  female.  Whilst  coortang 
her  he  rapidly  vibrates  the  end  of  his  taiL  With  oor  common 
newts  iTriion  punctalu4  and  criitatut)  a  deep,  much  indented 
crest  is  developed  along  the  bock  and  tail  of  the  male  daring  the 
breeding-Beason,  which  disappears  during  the  winter,  Mr.  fit. 
George  Mivart  informs  me  that  it  is  not  famished  with  mascles, 
and  therefore  cannot  be  used  fbr  locomotion.  As  daring  the 
eeaaoD  of  conrtahip  it  becomes  edged  with  bright  coloors,  there 
can  hardly  be  a  donbt  that  it  is  a  mascaline  ornament  In 
many  species  the  body  presents  strongly  contrasted,  though 
larid  tiots,  aad  these  become  more  vivid  daring  the  hreediog- 
Beason.  The  male,  fbr  instance,  of  onr  oommon  little  newt 
(  TViton  puTKteiui)  is  "  browniah-grey  above,  passing  into  yellow 

"  Bel), 'Hiatory  of  British  BepUle^' 2nd  edit.  1M9,  pp.  15S-159. 
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"  beneath,  which  in  the  spring  becomes  a  rich  bright  orange, 
"  marked  every  where  with  round  dark  spots."  The  edge  of  the 
crest  also  is  then  tipped  with  bright  red  or  Tiolei  The  female 
is  ttstially  of  a  yellowish-brown  colonr  with  scattered  brown 
dots,  and  the  lower  snrfiice  is  often  qnite  plain/^  The  yonng 
are  obscurely  tinted.  The  oya  are  fertilised  during  the  act  of 
deposition,  and  are  not  subsequently  tended  by  either  parent 
We  may  therefore  conclude  that  the  males  haye  acquired  their 
stron^y-marked  colours  and  ornamental  appendages  through 
sexual  selection;  these  being  transmitted  either  to  the  male 
offspring  alone,  or  to  both  sexes. 

Anwra  or  Batrachia, — ^With  many  frogs  and  toads  the  colours 
evidently  serve  as  a  protection,  such  as  the  bright  green  tints 
of  tree<£rog8  and  the  obscure  mottled  shades  of  many  terrestrial 
species.  The  most  conspicuously-coloured  toad  which  I  ever 
saw,  the  Fhrtfniacua  ntyricana,^  had  the  whole  upper  surface  of 
the  body  as  black  as  ink,  with  the  soles  of  the  feet  and  parts  of 
the  abdomen  spotted  with  the  brightest  vermilion.  It  crawled 
about  the  bare  sandy  or  open  grassy  plains  of  La  Plata  under  a 
scorching  sun,  and  could  not  fail  to  catch  the  eye  of  every  pass- 
ing creatura  These  colours  are  probably  beneficial  by  making 
this  animal  known  to  all  birds  of  prey  as  a  nauseous  mouthful. 

In  Nicaragua  there  is  a  little  frog  "  dressed  in  a  bright  livery 
"  of  red  and  blue  "  which  does  not  conceal  itself  like  most  other 
Bpedee,  but  hops  about  dtiring  the  daytime,  and  Mr.  Belt  says^' 
that  as  soon  as  he  saw  its  happy  sense  of  security,  he  felt  Erore 
that  it  was  uneatable.  After  several  trials  he  succeeded  in 
tempting  a  young  duck  to  snatch  up  a  young  one,  but  it  was 
instantly  regeoted;  and  the  duck  "went  about  jerking  its  head, 
"  as  if  trying  to  throw  off  some  unpleasant  taste." 

With  respect  to  sexual  differences  of  colour.  Dr.  Giinther 
does  not  know  of  any  .striking  instance  either  with  frogs  or 
toads;  yet  he  can  often  distinguish  the  male  from  the  female,  by 
the  tints  of  the  former  being  a  little  more  intense.  Nor  does 
he  know  of  any  striking  difference  in  external  structure  between 
the  sea^,  excepting  the  prominences  which  become  developed 
during  the  breedingnaeason  on  the  front-legs  of  the  male,  by 
which  he  is  enabled  to  hold  the  female.*^    It  is  surprising  that 

**  Bell,  'History  of  British  Rep*  sikimmenns  (Dr.  Anderson,   <Proc. 

tiles,'  2nd  edit.  1849,  pp.  146,  151.  Zoolog.  Soc.,'  1871,  p.  204)  has  two 

**  *  Zoology  of  the  voyage  of  the  plate-like  ckllosities  on  the  thorax 

'*  Beagle," '  1843.    Bell,  ibid.  p.  49.  and  certain  rugosities  on  the  fingers, 

**  *  The  Natnralist  in  Nicaragua,'  which  perhaps  suhserre  the  same  end 

1874,  p.  321.  as  the  above-mentioned  prominences. 

*^  llie  male  alone  of  the  Bufo 
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these  animals  liave  not  acquired  more  strongly-marked  sexual 
characters;  for  though  cold-blooded  their  passions  are  strong. 
Dr.  Giinther  informs  me  that  he  has  seyenJ  times  found  an 
unfortunate  female  toad  dead  and  smothered  from  haTing  been 
so  closely  embraced  by  three  or  four  males.  Frogs  have  been 
observed  by  Professor  Hoffinan  in  Giessen  fighting  all  day  long 
during  the  breeding-season,  and  with  so  much  violence^  that  ono 
ha<l  its  body  ripped  open. 

Frogs  and  toads  offer  one  interesting  sexual  difference,  namely, 
in  the  musical  powers  possessed  by  the  males;  but  to  speak 
of  music,  when  applied  to  the  discordant  and  overwhelming 
sounds  emitted  by  male  bull-frogs  and  some  other  species,  seems, 
according  to  our  taste,  a  singularly  inappropriate  expression. 
Nevertheless,  certain  frogs  sing  in  a  decidedly  pleasing  manner. 
Near  Bio  Janeiro  I  used  often  to  sit  in  the  evening  to  listen  to  a 
number  of  little  Hylsa,  perched  on  blades  of  grass  dose  to  the 
water,  which  sent  forth  sweet  chirping  notes  in  harmony.  The 
various  sounds  are  emitted  chiefly  by  the  males  during  the 
breeding-season,  as  in  the  case  of  the  croaking  of  our  common 
frog.^^  In  accordance  with  this  fact  the  vocal  organs  of  the 
males  are  more  highly-developed  than  those  of  the  females.  In 
some  genera  the  males  alone  are  provided  with  sacs  which  open 
into  the  larynx.^'  For  instance,  in  the  edible  frog  (liana  e»cuknta) 
''  the  sacs  are  peculiar  to  the  males,  and  become,  when  filled 
"  with  air  in  the  act  of  croaking,  large  globular  bladders,  stand** 
"  ing  out  one  on  each  side  of  the  head,  near  the  comers  of  the 
''  mouth."  The  croak  of  the  male  is  thus  rendered  exceedingly 
powerful ;  whilst  that  of  the  female  is  only  a  slight  groaning 
noise.^  In  the  several  genera  of  the  family  the  vocal  organs 
differ  considerably  in  structure,  and  their  development  in  all 
cases  may  be  attributed  to  sexual  selection. 

Ekptilbs. 

Clidonia, — ^Tortoises  and  turtles  do  not  offer  well-marked 
sexual  differences.  In  some  species,  the  tail  of  the  male  is 
longer  than  that  of  the  female.  In  some,  the  plastron  or  lower 
surface  of  the  shell  of  the  male  is  slightly  concave  in  relation  to 
the  back  of  the  female.  The  male  of  tho  mud-turtle  of  the 
United  States*  (Chrysemys  picta)  has  claws  on  its  front-feet 
twice  as  long  as  those  of  the  female ;  and  these  are  used  when 

"  Bell,      « History     of     BritUh  "  J.  Bishop,  is  *  Todd's  Cyclop. 

Reptiles/  1849,  p.  93.  of  Anat.  and  Phys.*  vol.  iv.  p.  1503. 

*o  Bell,  ibid.  p.  112-114. 
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the  sexes  unite.^^  With  the  huge  tortoise  of  the  Galapagos 
Islands  ( Tedvdo  nigra)  the  males  are  said  to  grow  to  a  larger 
Bize  than  the  females:  during  the  pairing-season^  and  at  no 
other  time,  the  male  utters  a  hoarse  bellowing  noise,  which  can 
be  heard  at  the  distance  of  more  than  a  hundred  yards ;  the 
female,  on  the  other  hand,  neyer  uses  her  Toioe.'^ 

With  the  Testtido  elegans  of  India,  it  is  said  "  that  the  combats 
"  of  the  males  may  be  heard  at  some  distance,  from  the  noise 
"  they  produce  in  butting  against  each  other."  ^ 

Crpcodilia, — The  sexes  apparently  do  not  differ  in  colour;  nor 
do  I  know  that  the  males  fight  together,  though  this  is  pro- 
bable, for  some  kinds  make  a  prodigious  display  before  the 
females.  Bartram^  describes  the  male  alligator  as  striying 
to  win  the  female  by  splashing  and  roaring  in  the  midst 
of  a  lagoon,  **  swollen  to  an  extent  ready  to  burst,  with  its 
"  head  and  tail  lifted  up,  he  spins  or  twirls  round  on  the 
"  surface  of  the  water,  like  an  Indian  chief  rehearsing  his  feats 
of  war."  During  the  season  of  love,  a  musky  odour  is  emitted 
by  the  submaxillary  glands  of  the  crocodile,  and  pervades  their 
baunte.*^ 

Ophtdia.—Di,  Giinther  informs  me  that  the  males  are  always 
smaller  than  the  females,  and  generally  have  longer  and  slenderer 
tails ;  but  he  knows  of  no  other  difference  in  external  structure. 
In  regard  to  colour,  he  can  almost  always  distinguish  the  male 
from  the  female  by  his  more  strongly-pronounced  tints ;  thus 
the  black  zigzag  band  on  the  back  of  the  male  English  yiper  is 
more  distinctly  defined  than  in  the  female.  The  difference  is 
much  plainer  in  the  rattle-snakes  of  N.  America,  the  male  of 
which,  as  the  keeper  in  the  Zoological  Gardens  shewed  me,  can  at 
once  be  distinguished  from  the  female  by  having  more  lurid 
yellow  about  its  whole  body.  In  S.  Africa  the  Bucephalus 
c/ipemis  presents  an  analogous  difference,  for  the  female  "is 
**  never  so  fully  variegated  with  yellow  on  the  sides  as  the 
"  male."  *•  The  male  of  the  Indian  Dipsas  cynodon,  on  the 
other  hand,  is  blackish-brown,  with  the  belly  partly  black, 
whilst  the  female  is  reddish  or  yellowish-olive,  with  the  belly 
either  uniform  yellowish  or  marbled  with  black.  In  the  Tragops 
dispar  of  the  same  country,  the  male  is  bright  green,  and  the 

"Mr.    C.    J.    Maynard,    *The  British  India,' 1864,  p,  7. 
American  Natnralist,' Dec.  1869,  p.  »*  'Trarels     through     Carolina, 

555.  &c.,  1791,  p.  128. 

••  See  my  *  Journal  of  Researches         **  Owen,   *  Anatomy    of    Verte- 

doring  the  Voyage  of  the  "  Beagle," '  brates,'  vol.  i.  1866,  p.  615. 
1845,  p.  384.  ••  Sir  Andrew  Smith,  *  Zoolog.  of 

"Dr.     GUnther,    'Reptiles    of  S.  Africa :  Reptiiia,' 1849,  pi.  x. 
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female  bronze-coloured.'^  No  doubt  the  colours  of  some  snakes 
ore  protectiye^  as  shewn  by  the  green  tints  of  tree-snakes,  and 
the  yanous  mottled  shades  of  the  species  which  live  in  sandy 
places ;  bat  it  is  doubtful  whether  the  colours  of  many  kinds, 
for  instance  of  the  common  English  snake  and  viper,  serve  to 
conceal  them;  and  this  is  still  more  doubtful  with  the  many 
foreign  species  which  are  coloured  with  extreme  elegance.  The 
colours  of  certain  species  are  very  different  in  the  adult  and 
young  states." 

During  the  breeding-season  the  anal  scent-glands  of  snakes  are 
in  active  function  '^  and  so  it  is  with  the  same  glands  in  lizards, 
and  as  we  have  seen  with  the  submaxillaiy  glands  of  crocodiles. 
As  the  males  of  most  animals  search  for  the  females,  these 
odoriferous  glands  probably  serve  to  excite  or  charm  the  female, 
rather  than  to  guide  her  to  the  spot  where  the  male  may  be 
found.  Male  snakes,  though  appearing  so  sluggish,  are  amorous ; 
for  many  have  been  observed  crowding  round  the  same  female, 
and  even  round  her  dead  body.  They  are  not  known  to 
Bght  together  from  rivalry.  Their  intellectual  powers  are 
higher  than  might  have  been  anticipated.  In  the  Zoological 
Gardens  they  soon  learn  not  to  strike  at  the  iron  bar  with  which 
their  cages  are  cleaned ;  and  Dr.  Keen  of  Philadelphia  informs 
me  that  some  snakes  which  he  kept,  learned  after  four  or  five 
times  to  avoid  a  noose,  with  which  they  were  at  first  easily 
caught  An  excellent  observer  in  Ceylon,  Mr.  E.  Layard,  saw  ^ 
a  cobra  thrust  its  head  through  a  narrow  hole  and  swallow  a 
toad.  "  With  this  encumbrance  he  could  not  withdraw  him- 
"  self;  finding  this,  he  reluctantly  disgorged  the  precious  mor- 
"  sel,  which  began  to  move  off;  this  was  too  much  for  snake 
"  phflosophy  to  bear,  and  the  toad  was  again  seized,  and  again 
"  was  the  snake,  after  violent  efforts  to  escape,  compelled  to  part 
"  with  its  prey.  This  time,  however,  a  lesson  had  been  learnt, 
"  and  the  toad  was  seized  by  one  leg,  withdrawn,  and  then 
"  swallowed  in  triumph." 

The  keeper  Ma  the  Zoological  Gardens  is  positive  that  ceriain 
snakes,  for  instance  Crotalus  and  Python,  distinguish  him  from 
all  other  persons.  Cobras  kept  together  in  the  same  cage 
apparently  feel  some  attachment  towards  each  other.'^ 

"  Dr.  A.  GUiither,  « Reptiles  of  brates,'  yol.  i.  1866,  p.  615. 

British   India,'  Ray  Soc.  1864,  pp.  •«  <  Rambles  in  Ceylon/ in  <  Annals 

304,  308.  and  Mag.  of  Nat.  Hist.'  2nd  series, 

»•    Dr.    Stoliczka,    *  Journal    of  vol.  ix.  1852,  p.  333. 

Asiatic  Soc.  of  Bengal,'  vol.  xxxii.  ^^  Dr.     Gttnther,     <  Reptiles     or 

1870,  pp.  205,  211.  British  India,'  1864,  p.  340. 

••  Owen,    'Anatomy   of    Verte- 
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It  does  not,  howeyer,  follow  because  snakes  have  some 
Teasoning  power,  strong  passions  and  mutual  afifection,  that  they 
should  likewise  be  endowed  with  sufficient  taste  to  admire 
briUiant  colours  in  their  partners,  so  as  to  lead  to  the  adorn- 
ment of  the  species  through  sexual  selection.  Neyertheless,  it  is 
difficult  to  account  in  any  other  manner  for  the  extreme  beauty 
of  certain  species ;  for  instance,  of  the  coral-snakes  of  S.  America, 
which  are  of  a  rich  red  with  black  and  yellow  transverse  bands. 
I  well  remember  how  much  surprise  I  felt  at  the  beauty  of  the 
first  coral-snake  which  I  saw  gliding  across  a  path  in  Brazil. 
Snakes  coloured  in  this  peculiar  manner,  as  Mr.  Wallace  states 
on  the  authority  of  Dr.  Griinther,^  are  found  nowhere  else 
in  the  world  except  in  8.  America,  and  here  no  less  than  four 
genera  occur.  One  of  these,  Elaps,  is  yenomous ;  a  second  and 
widely-distinct  genus  is  doubtfully  yenomous,  and  the  two 
others  are  quite  harmless.  The  species  belonging  to  these 
distinct  genera  inhabit  the  same  districts,  and  are  so  like  each 
other,  that  no  one  "but  a  naturalist  would  distinguish  the 
"  harmless  from  the  poisonous  kinds."  Hence,  as  Mr.  Wallace 
belieyes,  the  innocuous  kinds  haye  probably  acquired  their 
colours  as  a  protection,  on  the  principle  of  imitation ;  for  they 
would  naturally  be  thought  dangerous  by  their  enemies.  The 
cause,  howeyer,  of  the  bright  colours  of  the  yenomous  Elaps 
remains  to  be  explained,  and  this  may  perhaps  be  sexual 
selection. 

Snakes  produce  other  sounds  besides  hissing.  The  deadly 
Etki^  caHnata  has  on  its  sides  some  oblique  rows  of  scales  of  a 
pecuh'ar  structure  with  serrated  edges ;  and  when  this  snake  is 
excited,  these  scales  are  rubbed  against  each  other,  which  pro- 
duces "a  curious  prolonged,  almost  hissing  sound."*'  With 
respect  to  the  rattling  of  the  rattle-snake,  we  haye  at  last  some 
definite  information :  for  Professor  Aughey  states,"*  that  on  two 
occasions,  being  himself  unseen,  he  watched  from  a  little  distance, 
a  rattle-snake  coiled  up  with  head  erect,  which  continued  to 
rattle  at  short  intervals  for  half  an  hour :  and  at  last  he  saw 
another  snake  approach,  and  when  they  met  they  paired. 
Hence  he  is  satisfied  that  one  of  the  uses  of  the  rattle  is  to  bring 
the  sexes  together.  Unfortunately  he  did  not  ascertain  whether 
it  was  the  male  or  the  female  which  remained  stationary  and 
called  for  the  other.  But  it  by  no  means  follows  from  the 
above  fiict  that  the  rattle  may  not  be  of  use  to  these  snakes  in 
other  ways,  as  a  warning  to  p-TiimAlH  which  would  otherwise 

*» '  WestmiMter  Renew,'July  1st,     Soc.'  1871,  p.  196. 
1867,  p.  32.  «*  *The    American     Naturalist,' 

•'Dr.    Anderson,  *Proc.  Zoolog.      1873,  p.  85. 


€1 
€€ 
it 
it 


tl 
ft 
tt 


3  54  T/ie  Descent  of  Man.  Pabt  IT. 

attack  them.  Nor  can  I  quite  disbelieye  the  seyeral  accounts 
which  have  appeared  of  their  thus  paralysing  their  prey  with  fiaar. 
Some  other  snakes  also  make  a  distinct  ndse  by  rapidly  vibrating 
their  tails  against  the  surrounding  stalks  of  plants ;  and  I  have  my- 
self heard  this  in  the  case  of  a  Trigonocephalus  in  S.  America. 

Lacertilia. — The  males  of  some,  probably  of  many  kinds  of 
lizards  fight  together  from  rivalry.  Thus  the  arboreal  Anolis 
cristcUelluB  of  S.  America  is  extremely  pugnacious :  **  During  the 
spring  and  early  part  of  the  summer,  two  adult  males  rarely 
meet  without  a  contest  On  first  seeing  one  another,  they  nod 
their  heads  up  and  down  three  or  four  times,  and  at  the  same 
time  expanding  the  frill  or  pouch  beneath  the  throat;  their 
"  eyes  glisten  with  rage,  and  after  waving  their  tails  from 
"  side  to  side  for  a  few  seconds,  as  if  to  gather  energy,  they  dart 
''  at  each  other  furiously,  roUiDg  over  and  over,  and  holding 
firmly  with  their  teeth.  The  conflict  generally  ends  in  one  of 
the  combatants  losing  his  tail,  which  is  often  devoured  by  the 
victor."  The  male  of  this  species  is  considerably  larger  than 
the  female  ;°'^  and  this,  as  far  as  Dr.  Giinther  has  been  able  to 
ascertain,  is  the  general  rule  with  lizards  of  all  kinds.  The 
males  alone  of  the  Cyrtodactylus  rubidua  of  the  Andaman  Islands 
possesses  pre-anal  pores ;  and  these  poises  judging  from  analogy 
probably  serve  to  emit  an  odour.®* 

The  sexes  often  differ  greatly  in  various  external  characters. 
The  male  of  the  above-mentioned  Anolis  is  furnished  with  a 
crest  which  runs  along  the  back  and  tail,  and  can  be  erected  at 
pleasure ;  but  of  this  crest  the  female  does  not  exhibit  a  trace. 
In  the  Indian  Cophotia  ceylaniea,  the  female  has  a  dorsal  exeat, 
though  much  less  developed  than  in  the  male;  and  so  it  is,  as 
Dr.  Giinther  informs  me,  with  the  females  of  many  Iguanas, 
Chameleons,  and  other  lizards.  In  some  species,  however,  the 
crest  is  equally  developed  in  both  sexes,  as  in  the  Iguana  tvhercur 
lata.  In  the  genus  Sitana,  the  males  alone  are  furnished  with  a 
large  throat-pouch  (fig.  33),  which  can  be  folded  up  like  a  Ian, 
and  is  coloured  blue,  black,  and  red ;  but  these  splendid  colours 
are  exhibited  only  during  the  jyairing-season.  The  female  does 
not  possess  even  a  rudiment  of  this  appendage.  In  the  Anolis 
cristatelhis,  according  to  Mr.  Austen,  the  throat  pouch,  which  is 
bright  red  marbled  with  yellow,  is  present  in  the  female,  though 
in  a  rudimental  condition.  Again,  in  certain  other  lizards,  both 
sexes  are  equally  well  provided  with  throat  pouches.    Here  we 

•*  Mr.  N.  L.  Austen   kept   these  ••  Stoliczkn,  *  Journal  of  Asiatic 

animals    alive    for    a    considerable  Soc.  of  Bengal,'  vol.  xxxiv.  1870,  p. 

time;  see  'Land  and  Water/  July  16G. 
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see  wilh  species  bdc^ine  t>>  tbe  asbe  ^oBfi.  •£  in  so  maaf 
IwerioBS  1  imii.  tfae  rmt"  cbnwUr  atlm  ood£ii>i1  to  the  m*li^ 
or  nxve  iHselj  den-lc^Kid  in  ttten  ihui  in  ibe  femfes,  or 
^Pkin  eqwtUj  developed  in  K>Ui  sexes.    Tbe  bule  liunb  of 
the  gnuu  Dneo,  viiick  gUde 
throngh  the  mir  eo  tlteir  rib- 
snppMted    puM^nleB,    and 
which  in  the  beauty  of  thfir 
oolonre  baffle  deecriplion,  are 
fonushed  vith  skiniij  appen- 
dages to  the  throat  "  bice  the 
w&ttlee  of  gallinaceooE  birds-'' 
These  beecme  eteet«d  «hai 
the  animal  is  excited-    Thej 
occur  in  both  aeses,  bat  are 

befit  developed  when  themale  ng.  n  <auiii  n.^v.  m.w  itU  iIv 
i.rriYi«.liii.tniiU,  at  which  fj^;^jjj  gg^J  .r- «•.«-■. 

age  the  TniddV>  appendage  is 

Bometimea  twice  as  Itmg  as  the  bead.  -  Host  of  the  species  like- 
wise have  a  low  crest  running  along  the  neck ;  and  this  is  mnch 
more  devektped  in  tbo  fall-groim  males,  thim  in  the  fxanales  or 
jonng  malea.*^ 

A  Chiiiec«  species  is  said  to  Utc 
in  pairs  dorin;;  the  spring ;  "  and  if 
"  one  is  caught,  the  other  falls  from 
"  the  tree  to  the  ground,  and  allows 
"  itself  to  be  captured  with  impn- 
"  nity," — I  prtsomo  from  defipair." 

There  are  other  and  mueh  more 
remarkable  differences  between  the 
sexes  of  certain  lizards.  The  male 
of  Ceralophora  tupera  bears  on  the 
extremity  of  his  snout  an  appendage 
half  as  long  as  the  bead.  It  is 
cylindrieal,  covered  with  scales, 
flexible,  and  apparently  capable  of 

erection:  in  the  female  it  is  quite    Ftg.  at.    ontophou  suuinii 
mdimentaL     In  a  second  species       ftSTii."*""''  '^'' '"""  '*"'' 
of  the  same  genns  a  tenainal  scale 
forms  a  minute  horn  on  the  summit  of  the  flexible  appondngo ; 

"  All  tha  tongmag  atstcinaDta  niliceDt  work  on  the  ■  Rcptiitt  of 
aDdquotatioTUiinregard  toCophotis,  Briliib  India,'  liny  Soc.  l^i}4,  ]i|i. 
Sitaua  and  Draco,  u  veil   as   the      122,  130,  13;>. 

following  fncU  JD  ivgiril  to  Cento-  <*  Mr.    Swinhoe,   Tror.    J/H^hg. 

phon  and  CbarocUon,  are  ttum  Dr.     Sac.'  1870,  p.  240. 
Gilnther  himaelf,  or  from  his  mag- 
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and  in  a  third  speciee  (C.  Stoddartii,  fig.  34)  the  whole  appeo- 
d^e  ia  converted  into  a  bom,  vhioh  is  nsnally  of  b  vhite 
colonr,  but  aBsumes  t,  purplish  tint  when  the  anim&l  is  excited. 
In  the  adult  male  of  this  latter  species  the  horn  is  half  an  inch 
in  length,  bnt  it  is  of  qnit^  utinnte  size  in  the  female  and  in  the 
yoanK.  These  appendages,  as  Br.  Oiinther  has  T«narked  to  me, 
maj  be  compared  with  the  combs  of  gallinaoeoos  birds,  and 
apparently  serve  as  ornaments. 


Flg.sa.    ChUDdHm Urnrciu.    Uppnllgiin.iii.ili';  IgverOfarc,  >iuIf. 

In  the  genns  Chanueleon  we  come  to  the  acme  of  diflbrence 
between  the  sexes.  The  npper  part  of  the  skull  of  the  male 
C.  btfurau  (fig.  85),  an  inhabitant  of  Madagascar,  is  produced 
into  two  great,  solid,  bony  projections,  covered  wiUi  scales  like 
the  rest  of  the  head;  and  of  this  wonderful  modifioatiao  of 
Btmctnre  the  female   exhibits   only  a  rudiment.     Again,  in 
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Chama^mn  Ovxnii  (fig.  36),  from  tbe  Weet  Coaet  of  Africa,  the 
male  besm  'od  his  snout  and  forehead  three  cnrioiu  honiB,  of 
which  the  female  has  not  a  trace.    These  horns  conBist  of  an 
excreeccoce  of  bone  corered  with  a  smooth  sheath,  forming  part  of 
tbe  general  inter- 
ments of  the  bodf , 
so    that    they    are 
identical  in  Btmc- 
tnre  with  those  of  a 
boll,  goat,  or  other 
sheath -homed  m- 
minant.    Although 
the     three     horns 
differ  so  much  in 
sppeanuice      ftasa 
the  two  great  pro- 
longations  of   the 
sknll  in  C.  bifurcas, 
we  can  hard);  doubt 
'     that  they  serve  the 
same   general  pur- 
pose in  the  economy  Cb.o,.i™r,0...ii.    i;,,pe,flgur..„,,lo 
of  these    two  am-  luwer  figDie.  renuie. 
mals.  The  first  con- 

jectnre,  which  will  occnr  to  every  one,  is  that  they  are  need 
by  the  males  for  fighting  together;  and  as  these  animals  are 
very  qnarrelBome,"  this  is  probably  a  correct  view,  Mr.  T.  W. 
Wood  also  informs  me  that  he  once  watched  two  individuals  of 
C.  pumiliii,  fighting  violently  on  the  branch  of  a  tree ;  they  flong 
their  heads  abont  and  tried  to  bite  each  other;  th^  Uien  rested 
for  a  time,  and  afterwards  continued  their  battle. 

With  many  lizards,  the  sexes  differ  slightly  in  coloni,  the 
tints  and  stripes  of  the  males  being  brighter  and  more  distinctly 
defined,  than  in  the  females.  This,  for  instance,  is  the  case  wiUi 
ihe  above  Cophotis  and  with  the  Acanthodactylut  capania  of 
S.  Africa.  In  a  Cordylus  of  the  latter  coantiy,  the  male  is 
either  much  redder  or  greener  than  the  femaU.  In  the  Indian 
CaioUt  n^rifoErt's  there  is  a  still  greater  difference ;  the  lips  also 
of  the  male  are  black,  whilst  those  of  the  female  are  green.  In 
onr  common  little  Tiviparona  lizard  (Zootoca  vivipara}  "the 
"  under  side  of  the  body  and  base  of  the  tail  in  the  mala  an 
"  bright  orange,  spotted  with  black ;  in  the  female  these  parts 
"ore  pale-greyish-^reen  withont  spots.""    We  have  seen  that 

"  Dr.    Buoholi,   <  Honatabericht  "  B«ll,      'History      of     British 

K.  Prems.  Aknd.'  Jan.  1874,  p.  78.     RcptileB,'  2nd  edit.  1849,  p.  40. 
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the  males  alone  of  Sitana  possess  a  throatrX)OUch ;  and  this  is 
splendidly  tinted  with  blue,  black,  and  red.  In  the  ProcMretHs 
tenuis  of  Chile  the  male  alono  is  marked  with  spots  of  blue, 
green,  and  coppeiy-red.''^  In  many  cases  the  males  retain  the 
same  colours  throughout  the  year,  but  in  others  tlioy  become 
much  brighter  during  the  breeding-season ;  I  may  give  as  an 
additional  instance  the  Calotes  maria,  which  at  this  season  has  a 
bright  red  head,  the  rest  of  the  body  being  green.™ 

Both  sexes  of  many  species  are  beautifully  coloured  exactly 
alike ;  and  there  is  no  reason  to  suppose  that  such  colours  are 
protective.  No  doubt  with  the  bright  green  kinds  which  live 
in  the  midst  of  vegetation,  this  colour  serves  to  conceal  them ; 
and  in  N.  Patagonia  I  saw  a  lizard  (Prociotretus  multifnaculatus) 
which,  when  frightened,  flattened  its  body,  closed  its  eyes,  and 
then  from  its  mottled  tints  was  hardly  distinguishable  from  the 
surrounding  sand.  But  the  bright  colours  with  which  so  many 
lizards  are  ornamented,  as  well  as  their  various  curious  appen- 
dages, were  probably  acquired  by  the  males  as  an  attraction, 
and  then  transmitted  either  to  their  male  offspring  alone,  or  to 
both  sexes.  Sexual  selection,  indeed,  seems  to  have  played 
almost  as  important  a  part  with  reptiles  as  with  birds;  and  the 
less  conspicuous  colours  of  the  females  in  comparison  with  the 
males  cannot  be  accounted  for,  as  Mr.  Wallace  believes  to  be  the 
case  with  birds,  by  the  greater  exposure  of  the  females  to  danger 
during  incubation. 


CHAPTER  XIU. 

SSOONDART  SBXUAL  CHABAOIISUS  OF  BlRTB. 

Sfxunl  diflerenoes — I^w  of  battle  —  Special  weapons -^Vocal  organs  — 
Instrumental  music — LoTe-antics  and  dances — Decorations,  iiermaneot 
and  seasonal — Double  and  single  annual  moults — Display  of  ornament:* 
by  the  males. 

• 

SsooNDARY  sexual  characters  are  more  diversified  and  con- 
spicuous in  birds,  though  not  perhaps  entailing  more  important 
changes  of  structure,  than  in  any  other  class  of  animals.  I  shall, 
therefore^  treat  the  subject  at  considerable  length.  Male  birds 
sometimes,  though  rarely,  possess  special  weapons  for  fighting 

"  For  Proctotretus  see*  Zoology  the  Indian  Calotes,  see  *  Reptiles  of 

of  the   Voyage   of  the   "Beagle:''  British  India,'  by  Dr.  Gtinther,  p. 

Reptiles/  by  Mr.    Bell,  p.  8.     For  143. 

the  Lizards  of  S.  Africa,  see  *  Zoology  «  Gilnther  in  «  Proc.  Zoolog.  Soc' 

of    S.    Africa:    Reptiles,'    by    Sir  1870,    p.     778,    with    a    coloured 

Andrew  Smith,  pi.  25  and  39.     For  figure. 
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with  each  other.  They  charm  the  female  by  vocal  or  instni- 
mental  music  of  the  most  yaried  kinds.  They  are  ornamented 
by  all  sorts  of  combs,  wattles,  protuberances,  horns,  air-distended 
sacks,  top-knots,  naked  shafts,  plumes  and  lengthened  feathers 
gracefully  springing  from  all  parts  of  the  body.  The  beak  and 
naked  skin  about  the  head,  and  the  feathers  are  often  gorgeously 
coloured.  The  males  sometimes  pay  their  court  by  dancing,  or 
by  fontastic  antics  performed  either  on  the  ground  or  in  the  air. 
In  one  instance,  at  least,  the  male  emits  a  musky  odour,  which 
we  may  suppose  serves  to  charm  or  excite  the  female ;  for  that 
excellent  observer,  Mr.  Kamsay,*  says  of  the  Australian  musk- 
duck  {Biziura  lobata)  that  "  the  smell  which  the  male  emits 
during  the  summer  months  is  confined  to  that  sex,  and  in 
some  individuals  is  retained  throughout  the  year;  I  have 
never,  even  in  the  breeding-season,  shot  a  female  which  had 
any  smell  of  musk."  So  powerful  is  this  odour  during  the 
pairing-season,  that  it  can  be  detected  long  before  the  bird  can 
be  seen.'  On  the  whole,  birds  appear  to  be  the  most  sBsthetic  of 
all  animals,  excepting  of  course  man,  and  they  have  nearly  the 
same  taste  for  the  beautiful  as  we  have.  This  is  shewn  by  our 
enjoyment  of  the  singing  of  birds,  and  by  our  women,  both 
civilised  and  savage,  decking  their  heads  with  borrowed  plumes, 
and  using  gems  which  are  hardly  more  brilliantly  coloured  than 
the  naked  skin  and  wattles  of  certain  birds.  In  man,  however, 
when  cultivated,  the  sense  of  beauty  is  manifestly  a  for  more 
complex  feeling,  and  is  associated  with  various  intellectual 
ideas. 

Before  treating  of  the  sexual  characters  with  which  we  are 
here  more  particularly  concerned,  I  may  just  allude  to  certain 
differences  between. the  sexes  which  apparently  depend  on 
differences  in  their  habits  of  life;  for  such  cases,  though 
common  in  the  lower,  are  rare  in  the  higher  classes.  Two 
humming-birds  belonging  to  the  genus  Enstephanns,  which 
inhabit  the  island  of  Juan  Fernandez,  were  long  thought  to  be 
specifically  distinct,  but  are  now  known,  as  Mr.  Gould  informs 
me,  to  be  the  male  and  female  of  the  same  species,  and  they 
differ  slightly  in  the  form  of  the  beak.  In  another  genus  of 
humming-birds  (Orypus),  the  beak  of  the  male  is  serrated  along 
the  margin  and  hooked  at  the  extremity,  thus  differing  much 
from  that  of  the  female.  In  the  Neomorpha  of  New  Zealand, 
there  is,  as  we  have  seen,  a  still  wider  difference  in  the  form  of 
the  beak  in  relation  to  the  manner  of  feeding  of  the  two  sexes. 
Something  of  the  same  kind  has  been  observed  with  the  gold- 

>  *  Ibis,'  vol.  iii.  (uew  seriea)  18G7,  «  Gould,  *  Handbook  to  the  Birds 

p.  414.  of  Australia,'  18G5,  vol.  11.  p.  383. 


360  Tlie  Descent  of  Man,  Paet  II. 

finch  (Carduelis  elegans),  for  I  am  afisored  by  Mr.  J.  Jeimer  Weir 
that  the  birdcatchers  can  distingaish  the  males  by  their  slightty 
longer  beaks.  The  fiocks  of  males  are  often  found  feeding  on 
the  seeds  of  the  teazle  (Dipsacus),  which  they  can  reach  with 
their  elongated  beaks,  whilst  the  females  more  commonly  foed 
on  the  seeds  of  the  betony  or  Scrophularia.  With  a  slight 
difference  of  this  kind  as  a  foundation,  we  can  see  how  the  beaks 
of  the  two  sexes  might  be  made  to  differ  greatly  through  natuial 
selection.  In  some  of  the  above  cases,  howeyer,  it  is  possible 
that  the  beaks  of  the  males  may  have  been  first  modified  in 
relation  to  their  contests  with  other  males;  and  that  this 
afterwards  led  to  slightly  changed  habits  of  life. 

Law  of  JBcUtle, — ^Almost  all  male  birds  are  extremely  pug- 
nacious, using  their  beaks,  wings,  and  legs  for  fighting  together. 
We  see  this  every  spring  with  our  robins  and  sparrows.  The 
smallest  of  all  birdis,  namely  the  humming-bird,  is  one  of  the 
most  quarrelsome.  Mr.  Gosse'  describes  a  battle  in  which  a 
pair  seized  hold  of  each  other's  beaks,  and  whirled  round  and 
round,  tiU  they  abnost  fell  to  the  ground ;  and  M.  Montes  de 
Oca,  in  speaking  of  another  genus  of  humming-bird,  says  that 
two  males  rarely  meet  without  a  fierce  aerial  encounter :  whea 
kept  in  cages  "  their  fighting  has  mostly  ended  in  the  splitting  of 

the  tongue  of  one  of  the  two,  which  then  surely  dies  from 

being  unable  to  feed."*  With  Waders,  the  males  of  the 
common  water-hen  (OaUintda  chloropwi)  "when  pairing,  fight 
"  violently  for  the  females :  they  stand  nearly  upright  in  the 
"  water  and  strike  with  their  feet"  Two  were  seen  to  be  thus 
engaged  for  half  an  hour,  until  one  got  hold  of  the  head  of  the 
other,  which  would  have  been  killed,  had  not  the  observer 
interfered ;  the  female  all  the  time  looking,  on  as  a  quiet  spec- 
tator.'^ Mr.  Blyth  informs  me  that  the  males  of  an  allied  bird 
(GaUicrex  crigtatus)  are  a  third  larger  than  the  females,  and  are 
so  pugnacious  during  the  breeding-season,  that  they  are  kept  by 
the  natives  of  Eastern  Bengal  for  the  sake  of  fighting.  Various 
other  birds  are  kept  in  India  for  the  same  purpose,  for  instance, 
the  bulbuls  (Pycnonctus  htemorrhcus)  which  "  fight  with  great 
"  spirii"* 

The  polygamous  ruff  {Machetes  pugnaxy  fig.  37)  is  notorious 
for  his  extreme  pugnacity ;  and  in  the  spring,  the  males,  which 
are  considerably  larger  than  the  females,  congregate  day  after 

»  Quoted  by  Mr.  Gould,  'Intro-  Ireland:    Birds,*   vol.   ii.   1850,  p. 

duction   to  the  Trochilida,'   1861,  327. 

p.  29.  •  Jei-don,  '  Birds  of  India,'  1863, 

*  Oould,  ibid.  p.  52.  vol.  ii.  p.  96. 
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day  at  a  partjcalar  spot,  where  the  females  propose  to  la;  thoii 
c^s.  The  fowlers  discover  these  spots  by  the  turf  being 
trampled  somewhat  bare.  Here  thej  fight  very  mach  like  gami^ 
oocka,  seising  each  other  with  th«ar  books  and  striking  with 
their  wings.  The  great  ruff  of  feathers  round  the  neck  is  then 
erected,  and  according  to  Col.  Montagu  "  sweeps  the  ground  as 
"  a  shield  to  defend  tho  more  tender  parts ;"  and  this  is  the  only 
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instance  kpown  to  me  in  the  case  of  biids^  of  any  structoie 
serving  ais  a  shield.  The  mfif  of  feathers,  howoyer,  from  its 
Taried  and  rich  colours  probably  serves  in  chief  part  as  an  orna- 
ment. Like  most  pugnacious  birds,  they  seem  always  ready  to 
fight,  and  when  closely  confined  often  kill  each  other;  but 
Montagu  observed  that  their  pugnacity  becomes  greater  during 
the  spring,  when  the  long  feathers  on  their  necks  are  folly 
developed ;  and  at  this  period  the  least  movement  by  any  one 
bird  provokes  a  general  battleJ  Of  the  pugnacity  of  web-footed 
birds,  two  instances  will  suffice :  in  Guiana  *'  bloody  fights  occur 
'*  during  the  breedfngHseason  between  the  males  of  the  wild 
"  musk-duck  {Cainna  moscAato);  and  where  these  fights  have 
**  occurred  the  river  is  covered  for  some  distance  with  feathers."^ 
Birds  which  seem  ill-adapted  for  fighting  engage  in  fierce  con- 
flicts ;  thus  the  stronger  males  of  the  pelican  drive  away  the 
weaker  ones,  snapping  with  their  huge  beaks  and  giving  heavy 
blows  with  their  wings.  Male  snipe  fight  together,  ''tugging 
"  and  pushing  each  other  with  their  bills  in  the  most  curious 
"  manner  imaginable."  Some  few  birds  are  believed  neyer  to 
fight ;  this  is  the  case,  according  to  Audubon,  with  one  of  the 
woodpeckers  of  the  United  States  (Picas  auratus),  although  "  the 
"  hens  are  followed  by  even  half  a  dozen  of  their  gay  suitors."  * 

The  males  of  many  birds  are  larger  than  the  females,  and  this 
no  doubt  is  the  result  of  the  advantage  gained  by  the  larger  and 
stronger  males  over  their  rivals  during  many  generations.  The 
difference  in  size  between  the  two  sexes  is  carried  to  an  extreme 
point  in  several  Australian  species;  t^ys  the  male  musk-duck 
(Biziura)  and  the  male  Cindoramip^  crurdlis  (allied  to  our 
pipits)  are  by  measurement  actually  twice  as  large  as  their 
respective  females.^^  With  many  other  birds  the  females  are 
larger  than  the  males ;  and  as  formerly  remarked,  the  explana- 
tion often  given,  namely,  that  the  females  have  most  of  the  work 
in  feeding  their  young,  wiU  not  suffice.  In  some  few  cases,  as 
we  shall  .hereafter  see,  the  females  apparently  have  acquired 
their  greater  size  and  strength  for  the  sake  of  conquering  other 
females  and  obtaining  possession  of  the  males. 

The  males  of  many  gallinaceous  birds,  especially  of  the  poly- 
gamous kinds,  are  furnished  with  special  weapons  for  fighting 
with  their  rivals,  namely  spurs,  which  can  be  used  with  fearful 

'   Macgilliirray-,      '  Hbt.      Brit.  i.  p.  191.     For  pelicans  and  snipes, 

Birds,'  vol.  iy.  1852,  pp.  177-181.  see  vol.  iii.  pp.  138,  477. 
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effect.  It  has  been  recorded  by  a  trustworthy  writer"  that  in 
Derbyshire  a  kite  struck  at  a  game -hen  accompanied  by  hQX 
chickens,  when  the  cock  rushed  to  the  rescue,  and  drove  his 
spur  right  through  the  eye  and  skull  of  the  aggressor.  The 
spar  was  with  difficulty  drawn  from  the  skull,  and  as  the  kite 
though  dead  retained  his  grasp,  the  two  birds  were  firmly 
locked  together;  but  the  cock  when  disentangled  was  very 
little  injured.  The  inyincible  courage  of  the  game-cock  is 
notorious:  a  gentleman  who  long  ago  witnessed  the  brutal 
scene,  told  me  that  a  bird  had  both  its  legs  broken  by  some 
accident  in  the  cockpit,  and  the  owner  laid  a  wager  that  if  the 
legs  could  be  spliced  so  that  the  bird  could  stand  upright,  he 
would  continue  fighting.  This  was  effected  on  the  spot,  and  the 
bird  fought  with  undaunted  courage  until  he  received  his  death- 
stroke.  In  Ceylon  a  closely  allied,  wild  species,  the  Qdllua 
Stardeyi,  is  known  to  fight  desperately  ''in  defence  of  his 
"  seraglio/'  so  that  one  of  the  combatants  is  frequently  found 
dead.**  An  Indian  partridge  {Ortygomts  gvlaris),  the  male  of 
which  is  furnished  with  strong  and  sharp  spurs,  is  so  quarrel- 
some, "  that  the  scars  of  former  fights  disfigure  the  breast  of 
''almost  every  bird  you  kill."" 

The  males  of  almost  all  gallinaceous  birds,  even  those  which 
are  not  furnished  with  spurs,  engage  during  the  breeding-season' 
in  fierce  conflicts.  The  Capercailzie  and  Black-cock  (Tetrao 
urogallus  and  1\  tetrix),  which  are  both  polygamists,  have  regular 
appointed  places,  where  during  many  weeks  they  congregate  in 
numbers  to  fight  together ^and  to  display  their  charms  before  the 
females.  Br.  W.  Kovalevsky  informs  me  that  in  Bussia  he  has 
seen  the  snow  all  bloody  on  tlie  arenas  where  the  capercailzie 
have  fought ;  and  the  black-cocks  "  make  the  feathers  fly  in  every 
**  direction,"  when  several  "  engage  in  a  battle  royal."  The 
elder  Brehm  gives  a  curious  account  of  the  Balz,  as  the  love- 
dances  and  love-songs  of  the  Black-cock  are  called  in  Germany. 
The  bird  utters  almost  continuously  the  strangest  noises :  "  he 
"  holds  his  tail  up  and  spreads  it  out  like  a  fan,  he  lifts  up  his 
"  head  and  neck  with  all  the  feathers  erect,  and  stretches  his 
wings  from  the  body.  Then  he  takes  a  few  jumps  in  different 
directions,  sometimes  in  a  circle,  and  presses  the  under  part  of 
**  his  beak  so  hard  against  the  ground  that  the  chin  feathers  are 
rubbed  off  During  these  movements  he  beats  his  wings  and 
turns  round  and  round.  The  more  ardent  he  grows  the  more 
lively  he  becomes,  until  at  last  the  bird  appears  like  a  frantic 

»»  Mr.  Hewitt   iu   the  *  Poultry      Nat.  Hist.' vol.  sir.  1854,  p.  63. 
Book  by  Tegetmeler/  1866,  p.  137.  "  Jerdon,  *  Birds  of  India,'  vol. 

*'  Laynrd,  *  Annals  and  Mag.  of     iii.  p.  574. 
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''  creature."  At  such  times  the  black-cocks  are  so  absorbed  that 
they  become  almost  blind  and  deaf,  but  less  so  than  the  caper- 
cailzie :  hence  bird  after  bird  may  be  shot  on  the  same  spot,  or 
even  caught  by  the  hand.  After  performing  these  antics  the 
males  begin  to  fight :  and  the  same  black-cock,  in  order  to  prove 
his  strength  over  several  antagonists,  will  visit  in  the  course  of 
one  morning  several  Balz-places,  which  remain  the  same  during 
successive  years,^* 

The  peacock  with  his  long  train  appears  more  like  a  dandy 
than  a  warrior,  but  he  sometimes  engages  in  fierce  contests :  the 
Bev.  W.  Darwin  Fox  informs  me  that  at  some  little  distance 
from  Chester  two  peacocks  became  so  excited  whilst  fighting, 
that  they  flew  over  the  whole  city,  still  engaged,  until  they 
alighted  on  the  top  of  St.  John's  tower. 

The  spur,  in  those  gallinaceous  birds  which  lore  thus  provided, 
is  generally  single ;  but  Folyplectron  (see  fig.  51,  p.  397)  has  two 
or  more  on  each  Ic^ ;  and  one  of  the  Blood-pheasants  (lihaginh 
cruentu%)  has  been  seen  with  five  spurs.  The  spurs  are  generally 
confined  to  the  male,  being  represented  by  mere  knobs  or  rudi- 
ments in  the  female ;  but  the  females  of  the  Java  peacock  {Favo 
niuticus)  and,  as  I  am  informed  by  Mr.  Blyth,  of  the  small  fire- 
backed  pheasant  (^Euj^ocamus  eryihropthalmus)  possess  spurs. 
In  Galloperdix  it  is  iisual  for  the  males  to  have  two  spurs,  and 
for  the  females  to  haye  only  one  on  each  leg."  Hence  spurs  may 
be  considered  as  a  masculine  structure,  which  has  been  occasion- 
ally more  or  less  transferred  to  the  females.  Like  most  other 
secondary  sexual  characters,  the  spurs  are  highly  variable,  both 
in  number  and  development,  in  the  same  species. 

Various  birds  haye  spurs  on  their  wings.  But  the  Egyptian 
goose  (jChenalopex  cpgyptiacus)  has  only  "  bare  obtuse  knobs,"  and 
these  probably  shew  us  the  first  steps  by  which  true  spurs  have 
been  developed  in  other  species.  In  the  spur-winged  goose, 
Fkctropterus  gamhensis,  the  males  have  much  larger  spurs  than 
the  females;  and  they  use  them,  as  I  am  informed  by  Mr. 
Bartlett,  in  fighting  together,  so  that,  in  this  case,  the  wing-spurs 
serve  as  sexual  weapons ;  but  according  to  Livingstone,  they  are 
chiefly  used  in  the  defence  of  the  young.  The  Palamedea 
(fig.  88)  is  armed  with  a  pair  of  spurs  on  each  wing ;  and  these 
are  such  formidable  weapons,  that  a  single  blow  has  been  known 
to  drive  a  dog  howling  away.  But  it  does  not  appear  that  the 
spurs  in  this  case,  or  in  that  of  some  of  the  spur-winged  rails, 

"    Brehm,  *■  lUust.   Thierleben,'  Sweden,'  &c.,  1867,  p.  79. 
1867,  B.  iv.  8.  351.     Some  of  the  **   Jerdon,  *  Birds  of  India:    on 

foregoing  statements  are  taken  from  Ithaginis,  vol.  iii.  p.  523  ;  on  Gallo- 

L.    Lloyd,    *  The    (lame    Birds    of  perdix,  p.  541. 
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are  Urger  in  the  male  than  in  the  female."    In  certain  plovers, 
however,  the  wing-epnis  moat  bg  considered  as  a  sexual  cba- 


Fig,  39.    rslaninla  lorDDtii  (rrom  Brebm).  riitwlag  tbe  double  wing^pnn.  ud  (be 
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racier.    Thus  in  the  male  of  our  common  peewit  (  Vaiu^uB  cris^ 
tdtus)  the  tabercle  on  the  shoulder  of  the  wing  becomes  more 
prominent  daring   the  breeding-season,  and  the  males  fight 
together.    In  some  species  of  Lobivanellus  a  similar  tubercle 
becomes  deyeloped  during  the  breeding-season  "into  a  short 
''  homy  spur."  In  the  Australian  X.  lobatus  both  sexes  have  spurs, 
but  these  are  much  larger  in  the  males  than  in  the  females.    In 
an  allied  bird,  the  Eoplopterus  armatus,  the  spurs  do  not  increase 
in  size  during  the  breeding-season ;  but  these  birds  haye  been 
seen  in  Egypt  to  fight  together,  in  the  same  manner  as  our 
peewits,  by  turning  suddenly  in  the  air  and  striking  sideways 
at  each  other,  sometimes  with  fatal  results.    Thus  also  they 
drive  away  other  enemies." 

The  season  of  love  is  that  of  battle ;  but  the  males  of  some 
birds,  as  of  the  game-fowl  and  ruff,  and  even  the  young  males  of 
the  wild  turkey  and  grouse,"  are  ready  to  fight  whenerer  they 
meet.  The  presence  of  the  female  is  the  teterrima  belli  cattsa. 
The  Bengali  baboos  make  the  pretty  little  males  of  the  amadayat 
(Estrelda  amandavd)  fight  together  by  placing  three  small  cages 
in  a  row,  with  a  female  in  the  middle ;  after  a  little  time  the  two 
males  are  turned  loose,  and  immediately  a  desperate  battle  en- 
sues.^' When  many  males  congregate  at  the  same  appointed 
spot  and  fight  together,  as  in  the  case  of  grouse  and  yarious  other 
birds,  they  are  generally  attended  by  the  females,^  which  after- 
wards pair  with  the  yictorious  combatants.  But  in  some  cases  the 
I)airing  precedes  instead  of  succeeding  the  combat :  -thus  accord- 
ing to  Audubon,^  several  males  of  the  Virginian  goat-sucker 
(Caprimulgus  virginianua)  "court,  in  a  highly  entertaining 
manner  the  female,  and  no  sooner  has  she  made  her  choice, 
than  her  approved  gives  chase  to  all  intruders,  and  drives 
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medea,  Brehm's  *  Thierleben,*  B.  iv.  '•    Richardson  on  Tetrao  umbellus 

s.  740.     See  also  on  this  bird  Azara,  'Fauna   Bor.  Amer. :  Birds/  1831, 

*  Voyages  dans  I'Ame'riqae  merid.*  p.  343.  L.  Lloyd,  *  Game  Birds  of 
torn.  iv.  1809,  pp.  179,  253.  Sweden,*  1867,  pp.  22,  79,  on  the 

"  See,  on  our  peewit,  Mr.  R.  Carr  capercailzie  and  black-cock.  Brehni, 

in   *  Land   and  Water,*   Aug.   8th,  how^ever,  asserts  (*  Thierleben,'  &c., 

18C8,  p.  46.      In  regard   to  Lobi-  B.  iv.  s.  352)  that  in  Germany  the 

vanellus,   see    Jerdon's    *  Birds    of  grey-hens  do  not   generally  attend 

India,'  vol.  iii.  p.  647,  and  Gould's  the  Balzen  of  the  black-cocks,  but 

*  Handbook  of  Birds  of  Australia/  this  is  an  exception  to  the  common 
vol.  ii.  p.  220.  For  the  Holopterus,  rule;  possibly  the  hens  may  lie 
see  Mr.  Allen  in  the  '  Ibis,'  vol.  v.  hidden  in  the  surrounding  bushes, 
1863,  p.  156.  as  is  known  to  be  the  case  with  the 

^*  Audubon,  *  Ornith.  Biography,'  grey-hens  in  Scandinavia,  and  with 

vol.  ii.  p.  492 ;  vol.  i.  pp.  4—13.  other  species  in  N.  America. 

»•  Mr.  Blyth,  *  Land  and  Water, '  «»  *  Ornithological       Biography, 

.1867,  p.  212.  vol.  ii.  p.  275. 
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*'  them  beyond  his  dominionB."  Generally  the  males  try  to  drive 
away  or  kill  their  rivals  before  they  pair.  It  does  not,  however, 
appear  that  the  females  invariably  prefer  the  victorious  males. 
I  have  indeed  been  assnred  by  Dr.  W.  Eovalevsky  that  the 
female  capercailzie  sometimes  steals  away  with  a  young  male 
who  has  not  dared  to  enter  the  arena  with  the  older  cocks,  in 
the  same  manner  as  occasionally  happens  with  the  does  of  the 
red-deer  in  Scotland.  When  two  males  contend  in  presence  of 
a  single  female,  the  victor,  no  doubt,  commonly  gains  his  desire ; 
but  some  of  these  battles  are  caused  by  wandering  males  trying 
to  distract  the  peace  of  an  already  mated  pair." 

Even  with  the  most  pugnacious  species  it  is  probable  that  the 
pairing  does  not  depend  exclusively  on  the  mere  strength  and 
courage  of  the  male ;  for  such  males  are  generally  decorated  with 
various  ornaments,  which  often  become  more  brilliant  during  the 
breeding-season,  and  which  are  sedulously  displayed  before  the 
females.    The  males  also  endeavour  to  charm  or  excite  their 
mates  by  love-notes,  songs,  and  antics ;  and  the  courtship  is,  in 
many  instances,  a  prolonged  affair.    Hence  it  is  not  probable 
that  the  females  are  indifferent  to  the  charms  of  the  opposite 
sex,  or  that  they  are  invariably  compelled  to  yield  to  the  victorious 
males.    It  is  more  probable  that  the  females  are  excited,  either 
before  or  after  the  conflict,  by  certain  males,  and  thus  un- 
consciously prefer  them.    In  the  case  of  Tetrao  umMlua,  a  good 
observer  ^  goes  so  far  as  to  believe  that  the  battles  of  the  males 
"  are  all  a  sham,  performed  to  show  themselves  to  the  greatest 
"  advantage  before  the  admiring  females  who  assemble  around ;  for 
"  I  have  never  been  able  to  find  a  maimed  hero,  and  seldom  more 
"  than  a  broken  feather."    I  shall  have  to  recur  to  this  subject, 
but  I  may  here  add  that  with  the  Tetrao  cupido  of  the  United 
States,  about  a  score  of  males  assemble  at  a  particular  spot,  and 
strutting  about,  make  the  whole  air  resound  with  their  extra- 
ordinary noises.    At  the  first  answer  from  a  female  the  males 
begin  to  fight  furiously,  and  the  weaker  give  way ;   but  then, 
according  to  Audubon,  both  the  victors  and  vanquished  search 
for  the  female,  so  that  the  females  must  either  then  exert  a 
choice,  or  the  battle  must  be  renewed.    So,  again,  with  one  of 
the  field-starlings  of  the  United  States  (SturneUa  ludoviciana) 
the  males  engage  in  fierce  conflicts,  "  but  at  the  sight  of  a  female 
"  they  all  fly  after  her,  as  if  mad."  " 

«  Brehm,   *  Thierleben,'  &c.,   B.  "  Audubon's  'Ornitholog.    Bio- 

iv.  1867,  p.  990.  Audubon/ Orniih.  graphj;'  on  Tetrao  cupido,  vol.  ii. 

Biography/  toI.  ii.  p.  492.  p.  492 ;  on  the  Stumus,  vol.  ii.  p. 

"  'Land  and  Water,'  July  25tb,  219. 
1868,  p.  14. 
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Vocal  and  instrumental  music, — With  birds  the  voice  serres  to 
express  yarions  emotions^  such  as  distress,  fear^  anger,  triumph, 
or  mere  happiness.    It  is  apparently  sometimes  used  to  excite 
terror,  as  in  the  case  of  the  hissing  noise  made  by  some  nestlin^f- 
birds.    Audubon  ^  relates  that  a  night-heron  (^Ardea  nyeticorar^ 
Linn.)  which  he  kept  tame,  used  to  hide  itself  when  a  cat 
approached,  and  then  ''  suddenly  start  up  uttering  one  of  the 
most  fHghtful  cries,  apparently  enjoying  the  cat's  alarm  and 
flight."    The  common  domestic  cock  clucks  to  the  hen,  and 
the  hen  to  her  chickens,  when  a  dainty  morsel  is  found.    The 
hen,  when  she  has  laid  an  egg, "  repeats  the  same  note  very  often, 
"  and  concludes  with  the  sixth  above,  which  she  holds  for  a 
longer  time ;  **  ^  and  thus  she  expresses  her  joy.    Some  social 
birds  apparently  call  to  each  other  for  aid ;  and  as  they  flit  from 
tree  to  tree,  the  flock  is  kept  together  by  chirp  answering  chirp. 
During  the  nocturnal  migrations  of  geese  and  other  water-fowl, 
sonorous  clangs  from  the  van  may  be  heard  in  the  darkness 
overhead,  answered  by  clangs  in  the  rear.    Certain  cries  serve 
as  danger  signals,  which,  as  the  sportsman  knows  to  his  cost, 
are  understood  by  the   same   species  and   by  others.     The 
domestic  cock  crows,  and  the  humming-bird  chirps,  in  triumph 
over  a  defeated  rival.    The  true  song,  however,  of  most  birds 
and  various  strange  cries  are  chiefly  uttered  during  the  breed- 
ing-season, and  serve  as  a  charm,  or  merely  as  a  call-note^  to  the 
other  sex. 

Naturalists  are  much  divided  with  respect  to  the  object  of  .tlie 
singing  of  birds.  Few  more  careful  observers  ever  lived  than 
Montagu,  and  he  maintained  that  the  *^  males  of  song-birds  and 
"  of  many  others  do  not  in  general  search  for  the  female,  but, 
**  on  the  contrary,  their  business  in  the  spring  is  to  perch  on  some 
"  conspicuous  spot,  breathing  out  their  fall  and  amorous  notes, 
"  which,  by  instinct,  the  female  knows,  and  repairs  to  the  spot  to 
*'  choose  her  mate."  ^  Mr.  Jenner  Weir  informs  me  that  this 
is  certainly  the  ease  with  the  nightingale.  Bcchstein,  who  kept 
birds  during  his  whole  life,  asserts,  "that  the  female  canary 
"  always  chooses  the  best  singer,  and  that  in  a  state  of  nature 
"  the  female  finch  selects  that  male  out  of  a  hundred  whose 
"  notes  please  her  most."  ^  There  can  be  no  doubt  that  birds 
closely  attend  to  each  other's  song.    Mr.  Weir  has  told  me  ot 

'^  '  Ornithological  Biograph.*  vol.  vogel,'   1840,   s.  4.     Mr.   Harrison 

V.  p.  601.  Weir   likewise   writes  to   mo: — "I 

"  The  Hon.  Daines  Harrington,  ''  am  informed  that  the  best  singing 

'  Philosoph.  Transact.'  1773,  p.  252.  "  males  generally  get  a  mate  first, 

*Y  <  Ornithological       Dictionary,'  "  when  they  arc  bred  in  the  same 

18^3,  p.  475.  "room." 

'-*•  '  Katurgeschichte  der  Stuben- 


Chap.  XIII.  Vocal  Music.  369 

the  case  of  a  bullfinch  which  had  been  taught  to  pipe  a  Grerman 
waltz,  and  who  was  so  good  a  performer  that  he  cost  ten 
guineas ;  when  this  bird  was  first  introduced  into  a  room  where 
other  birds  were  kept  and  he  began  to  sing,  all  the  others,  con- 
sisting of  about  twenty  linnets  and  canaries,  ranged  themselves 
on  the  nearest  side  of  their  cages,  and  listened  with  the  greatest 
interest  to  the  new  performer.  Many  naturalists  believe  that 
the  singing  of  birds  is  almost  exclusively  "  the  effect  of  rivalry 
"  and  emulation,"  and  not  for  the  sake  of  charming  their  mates. 
This  was  the  opinion  of  Daines  Barrington  and  White  of 
Selbome,  who  both  especially  attended  to  this  subject.^  Bar- 
rington, however,  admits  that  "  superiority  in  song  gives  to 
"  birds  an  amazing  ascendancy  over  others,  as  is  well  known  to 
"  bird-catchers." 

It  is  certain  that  there  is  an  intense  degree  of  rivalry  between 
the  males  in  their  singing.  Bird-fanciers  match  their  birds  to 
see  which  will  sing  longest ;  and  I  was  told  by  Mr.  Yarrel  that 
a  first-rate  bird  will  sometbnes  sing  till  he  drops  down  almost 
dead,  or  according  to  Bechstein,^  quite  dead  from  rupturing  a 
vessel  in  the  lungs.  Whatever  the  cause  maybe,  male  birds,  as 
I  hear  from  Mr.  Weir,  often  die  suddenly  during  the  season  of 
song.  That  the  habit  of  singing  is  sometimes  quite  independent 
of  love  is  clear,  for  a  sterile,  hybrid  canary-bird  has  been  de- 
scribed '*  as  singing  whilst  viewing  itself  in  a  mirror,  and  then 
dashing  at  its  own  image;  it  likewise  attacked  with  fiiry  a 
female  canary,  when  put  into  the  same  cage.  The  jealousy 
excited  by  the  act  of  singing  is  constantly  taken  advantage  of  by 
bird-<satchers;  a  male,  in  good  song,  is  hidden  and  protected, 
whilst  a  stuffed  bird,  surrounded  by  limed  twigs,  is  exposed  to 
view.  In  this  manner,  as  Mr.  Weir  informs  me,  a  man  has  in  the 
course  of  a  single  day  caught  fifty,  and  in  one  instance  seventy, 
male  chaffinches.  The  power  and  inclination  to  sing  differ  so 
greatly  with  birds  that  although  the  price  of  an  ordkiary  male 
chaffinch  is  only  sixpence,  Mr.  Weir  saw  one  bird  for  which  the 
bird-catcher  asked  three  pounds;  the  test  of  a  really  good 
singer  being  that  it  will  continue  to  sing  whilst  the  cage  is 
swung  roxmd  the  owner  s  head. 

That  male  birds  should  sing  from  emulation  as  well  as  for 
charming  the  female,  is  not  at  all  incompatible ;  and  it  might 
have  been  expected  that  these  two  habits  would  have  concurred, 
like  those  of  display  and  pugnacity.    Some  authors,  however, 

**  'Philosophical     TransactioDs/  '*  'Naturgesch.derStubenvogel/ 

1773,    p.   263.     White's   *  Natural  1840,  s.  252. 

History  of  Selbome,'  1825,  toI.  i.  p.  >>  Mr.  Bold,  <  Zoologist,' 1843-44, 

246.  p.  659. 
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argue  that  the  song  of  the  male  cannot  serve  to  charm  the  female, 
because  the  females  of  some  few  species,  such  as  of  the  canary, 
robin,  lark,  and  bullfinch,  especially  when  in  a  state  of  widow- 
hood, as  Bechstein  remarks,  pour  forth  fairly  melodious  strainfi. 
In  some  of  these  cases  the  habit  of  singing  may  be  in  part 
attributed  to  the  females  having  been  highly  fed  and  confined,^ 
for  this  disturbs  all  the  usual  functions  connected  with  the  repro- 
duction of  the  species.    Many  instances  have  already  been*  giTen 
of  the  partial  transference  of  secondary  masculine  characters  to 
the  female,  so  that  it  is  not  at  all  surprising  that  the  females  of 
some  species  should  possess  the  power  of  song.    It  has  also  been 
argued,  that  the  song  of  the  male  cannot  serve  as  a  charm,  be- 
cause the  males  of  certain  species,  for  instance  of  the  robin,  sing 
during  the  autumn.^    But  nothing  is  more  common  than  for 
animals  to  take  pleasure  in  practising  whatever  instinct  they 
follow  at  other  times  for  some  real  good.    How  often  do  we  see 
birds  which  fly  easily,  gliding  and  sailing  through  the  air  ob- 
viously  for  pleasure  ?    The  cat  plays  with  the  captured  mouse, 
and  the  cormorant  with  the  captured  fish.    The  weaver-bird 
(Ploceus),  when  confined  in  a  cage,  amuses  itself  by  neatly 
weaving  blades  of  grass  between  the  wires  of  its  cage.    Birds 
which  habitually  fight  during  the  breeding-season  are  generally 
ready  to  fight  at  all  times;  and  the  males  of  the  capercailzie 
sometimes  hold  their  Balzen  or  eka  at  the  usual  place  of  as- 
semblage during  the  autumn.^   Hence  it  is  not  at  all  surprising 
that  male  birds  should  continue  singing  for  their  own  amuse- 
ment after  the  season  for  courtship  is  over. 

As  shewn  in  a  previous  chapter,  singing  is  to  a  certain  extent 
an  art,  and  is  much  improved  by  practice.  Birds  can  be  taught 
various  tunes,  and  even  the  immelodious  sparrow  has  learnt  to 
sing  like  a  linnet.  They  acquire  the  song  of  their  foster 
parents,"  and  sometimes  that  of  their  neighbours.'*  All  the 
common  songsters  belong  to  the  Order  of  Insessores,  and  their 
vocal  organs  are  much  more  complex  than  those  of  most  other 
birds;  yet  it  is  a  singular  fitct  that  some  of  the  Insessores,  such 
as  ravens,  crows,  and  magpies,  possess  the  proper  apparatus,'^ 


»«  D.Barrington,*  Phil.  Transact.' 
1773,  p.  262.  Bechstein,  *Staben- 
vogel,'  1840,  s.  4. 

^  This  is  likewise  the  case  with 
the  water-onzel,  see  Mr.  Hepbnm 
in  the  <  Zoologist,'  1845-1846,  p. 
1068. 

^  L.  Lloyd,  «Game  Birds  of 
Sweden,'  1867,  p.  25. 

■*  Barrington,     ibid.      p.      264. 


Bechstein,  ibid.  s.  5. 

'*  Dureau  de  la  Malle  gives  a 
curious  instance  (*Annales  des  Sc. 
Nat.'  3rd  series,  Zoolog.  torn.  x.  p: 
118)  of  some  wild  blackbirds  in  his 
garden  in  Paris,  which  naturally 
learnt  a  republican  air  from  a  caged 
bird. 

»  Bishop,  in  *  Todd's  Cyclop,  of 
Anat.  and  Phys.'  vol.  iv.  p.  1496. 
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though  they  neyer  sing,  and  do  not  naturally  modulate  their 
voices  to  any  great  extent.  Hunter  asserts^  that  with  the  true 
songgters  the  muscles  of  the  larynx  are  stronger  in  the  males 
than  in  the  females ;  but  with  this  slight  exception  there  is  no 
diffsience  in  the  vocal  organs  of  the  two  sexes,  although  the 
males  of  most  species  sing  so  much  better  and  more  continuously 
than  the  females. 

It  is  remarkable  that  only  small  birds  properly  sing.  The 
Australian  genus  Menura,  however^  must  be  excepted;  for  the 
Menura  Alberti,  which  is  about  the  size  of  a  half-grown  turkey, 
not  only  mocks  other  birds,  but "  its  own  whistle  is  exceedingly 
"  beautiful  and  varied."  The  males  congregate  and  form  "  cor- 
roborying  places,"  where  they  sing,  raising  and  spreading  their 
tails  like  peacocks,  and  drooping  their  wings."  It  is  also  remark- 
able that  birds  which  sing  well  are  rarely  decorated  with  brilliant 
colours  or  other  ornaments.  Of  our  British  birds,  excepting 
the  bullfinch  and  goldfinch,  the  best  songsters  are  plain-coloured. 
The  kingfisher,  bee-eater,  roller,  hoopoe,  woodpeckers,  &c.,  utter 
harsh  cries ;  and  the  brilliant  birds  of  the  tropics  are  hardly  ever 
songsters.^^  Hence  bright  colours  and  the  power  of  song  seem 
to  replace  each  other.  We  can  perceive  that  if  the  plumage  did 
not  vary  in  brightness,  or  if  bright  colours  were  dangerous  to  the 
spedes,  other  means  would  be  employed  to  charm  the  females ; 
and  melody  of  voice  offers  one  such  means. 

In  some  birds  the  vocal  organs  differ  greatly  in  the  two  sexes. 
In  the  Tetrao  cupido  (fig.  89)  the  male  has  two  bare,  orange- 
coloured  sacks,  one  on  each  side  of  the  neck;  and  these  are 
largely  inflated  when  the  male,  during  the  breeding-season, 
makes  his  curious  hollow  sound,  audible  at  a  great  distance. 
Audubon  proved  that  the  sound  was  intimately  connected  with 
this  apparatus  (which  reminds  us  of  the  air-sacks  on  each  side  of 
the  mouth  of  certain  male  frogs),  for  he  found  that  the  sound  was 
much  diminished  when  one  of  the  sacks  of  a  tame  bird  was 
pricked,  and  when  both  were  pricked  it  was  altogether  stopped. 
The  female  has  "  a  somewhat  similar,  though  smaller  naked  space 
"  of  skin  on  the  neck ;  but  this  is  not  capable  of  inflation."  *^    The 

in  Canada,'  by  Major  W.  Ross  King, 
1866,  pp.  144^146.  Mr.  T.  W., 
Wood  gives  in  the  <  Student' 
(April,  1870,  p.  116)  an  excellent 
account  of  the  attitude  and  habits 
of  this  bird  during  its  courtship. 
He  states  that  the  ear-tufts  or  neck- 
plumes  are  erected,  so  that  they 
meet  over  the  crown  of  the  head. 
See  his  drawing,  fig.  39. 


'*  As  stated  by  Barrington  in 
<  PhiloBoph.  Transact.'  1773,  p.  262. 

**  Oould,  '  Handbook  to  the  Birds 
of  Australia,'  vol.  i.  1865,  pp.  308- 
310.  See  also  Mr.  T.  W.  Wood  in 
the  *'Student,'  April  1870,  p.  125. 

*^  See  remarks  to  this  effect  in 
Gould's  '  Introduction  to  the  Trochi- 
lidae,'  1861,  p.  22. 

*^  '  The  Sportsman  and  Naturalist 
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male  of  ftnother  kind  of  groneo  (Tarao  urap^aatanui),  whilst 
eoartiiig  the  female,  has  his  "  bare  yellow  cBsqphagne  inflated  to 
"  a  piodigioiu  eize,  folly  half  as  large  as  the  body ; "  and  he 
then  nttere  Tarions  grating,  deep,  hollow  tones.    With  his  neck- 


feathers  erect,  his  wings  lowered,  and  bnzzing  on  the  goond, 
and  his  long  pointed  tail  spread  out  like  a  fon,  he  displays  a 
variety  of  grotesque  attitndee.  The  oesopht^us  wT  the  female  is 
not  in  any  way  remarkable." 

:    Birdi,'  1S31,  p.,359.    Aadnboa 
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It  eeema  now  well  made  out  that  the  great  throat  pouch  of 
the  Enropean  male  bustard  (0(u  tardii),  and  of  at  least  four 
other  species,  does  not,  as  was  formerly  supposed,  serve  to  hold 
water,  bnt  is  connected  with  the  utterance  during  the  breeding- 


Fig.  10.    The  nmbrelU-biTd  or  OpbulopUnia  onatug  (nulr.  from  Brtfam). 

season  of  a  pecnliar  soand  resembling  "  ock.""  A  crow-like 
bird  iuhabitiDg  South  America  (CephalopUnu  omatut,  fig.  40)  is 
called  the  umbrellfr'bird,  from  its  immense  top-knot,  formed  of 

*•  The    following     papers     have  In    Ihis   latter  paper   an    excellent 

been  lately  written  on  this  subject:  li^re  la  given  of  the  male  Auatm- 

Prof.    A.    Newton,    in    the    'Ibia,'  lian    Biutard   in  full  dispUf  with 

1S62,  p.  107  ;  Dr.  Cullen,  ibia.  1865,  the  uck  distended.    It  is  a  singnlnr 

p.  145 ;  Hr.  Flower,  in  '  Proc.  Zool.  fact  that  the  sack  is  not  develop  in 

Soc.'  1S65,  p.  747;  and  Dr.  Unri?,  all  the  mules  of  the  same  ipcies. 
in'Proo.  Zool.  Soc.'  1868,  p.  471. 
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bare  white  quills  surmoxuited  by  dark-blue  plumes,  which  it  can 
elevate  into  a  great  dome  no  less  than  five  inches  in  diameter^ 
covering  the  whole  head.  This  bird  has  on  its  neck  a  long,  thin, 
cylindrical  fleshy  appendage,  which  is  thickly  clothed  with  scale- 
like  blue  feathers.  It  probably  serves  in  part  as  an  ornament^ 
but  likewise  as  a  resounding  apparatus ;  for  Mr.  Bates  found 
that  it  is  connected  "  with  an  unusual  development  of  the 
"  trachea  and  vocal  organs."  It  is  dilated  when  the  bird  utters  its 
singularly  deep,  loud  and  long  sustained  fluty  note.  The  head- 
crest  and  neck-appendage  are  rudimentary  in  the  female.** 

The  vocal  organs  of  various  web-footed  and  wading  birds  are 
extraordinarily  complex,  and  differ  to  a  certain  extent  in  the  two 
sexes.  In  some  cases  tiie  trachea  is  convoluted,  like  a  FreDch 
horn,  and  is  deeply  embedded  in  the  sternum.  In  the  wild 
swan  (Cygnua/erus)  it  is  more  deeply  embedded  in  the  adult  male, 
than  in  the  adult  female  or  young  male.  In  the  male  Merganser 
the  enlarged  portion  of  the  ixachea  is  furnished  with  an  additional 
pair  of  muscles.*^  In  one  of  the  ducks,  however,  namely  Anas 
punctata,  the  bony  enlargement  is  only  a  little  more  developed 
in  the  male  than  in  the  female.**  But  the  meaning  of  these 
differences  in  the  trachea  of  the  two  sexes  of  the  AnatidsB  is  not 
understood;  for  the  male  is  not  always  the  more  vociferous; 
thus  with  the  common  duck,  the  male  hisses,  whilst  the  female 
utters  a  loud  quack.*^  In  both  sexes  of  one  of  the  cranes  (^Orus 
virgo)  the  trachea  penetrates  the  sternum,  but  presents  "  certain 
"  sexual  modifications."  In  the  male  of  the  .black  stork  there  is 
also  a  well-marked  sexual  difference  in  the  length  and  curvature 
of  the  bronchi*^  Highly  important  structures  have,  therefore,  in 
these  cases  been  modified  according  to  sex. 

It  is  often  difficult  to  conjecture  whether  the  many  strange 
cries  and  notes  uttered  by  male  birds  during  the  breeding- 
season,  serve  as  a  charm  or  merely  as  a  call  to  the  female.  The 
soft  cooing  of  the  turtle-dove  and  of  many  pigeons,  it  may  be 
presumed,  pleases  the  female.    When  the  female  of  the  wild 

*^  Bates, '  The  Naturalist  on  the  of  eight,  and  yet  this  bird  (Jerdon, 
Amazons,'  1863,  vol.  ii.  p.  284 ;  *  Birds  of  India,'  yoI.  iii.  p.  763)  is 
Wallace,  in  *  Proc.  Zool.  Soc.'  1850,  mute ;  but  Mr.  Blyth  informs  me 
p.  206.  A  new  species,  with  a  still  that  the  conyolutions  are  not  con- 
larger  neck-appendage  (C.  pendu'  stantlj  present,  so  that  perhaps 
liger)^  has  lately  been  discovered,  thej  are  now  tending  towards 
see  *  Ibis,'  vol.  i.  p.  457.  abortion. 

"  Bishop,  in  Todd's  <  Cyclop,  of         "  *  Elements  of  Comp.  Anat.'  bjr 

Anat.  and  Phjs.'  vol.  iv.  p.  1499.  R.  Wagner,  Eng.  translat.  1845,  p. 

^'  Prof.   Newton,  'Proc  2^1og.  111.     With  respect  to  the  swan,  as 

Soc' 1871,  p.  651.  given    above,    Yarrell's    <Hist.   of 

«'  The    spoonbill  rPlaUlea)  has  British  Birds,'  2nd  edit.  1845,  vol. 

its  trachea  convoluted  into  a  figure  iii.  p.  193. 
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turkey  utters  her  call  in  the  morning,  the  male  answers  by  a  note 

'Which  differs  from  the  gobbling  noise  made,  when  with  erected 

leathers,  rostling  wings  and  distended  wattles,  he  pufis  and 

fitamts  before  her.^    The  spe/  of  the  black-cock  certainly  serves 

as  a  call  to  the  female,  for  it  has  been  known  to  bring  four  or 

five  females  from  a  distance  to  a  male  under  confinement;  but 

as  the  black-cock  continues  his  sjpd  for  hours  during  successiye 

days,  and  in  the  case  of  the  capercailzie  "with  an  agony  of 

"  passion,"  we  are  led  to  suppose  that  the  females  which  are 

present  are  thus  charmed.'^    The  voice  of  the  common  rook  is 

known  to  alter  during  the  breeding-season,  and  is  therefore  in 

some  way  sexual.*^^    But  what  shall  we  say  about  the  harsh 

screams  of,  for  instance,  somo  kinds  of  macaws;   have  these 

birds  as  bad  taste  for  musical  sounds  as  they  apparently  have 

for  colour,  judging  by  the  inharmonious  contrast  of  their  bright 

yellow  and  blue  plumage  ?    It  is  indeed  possible  that  without 

any  advantage  being  thus  gained,  the  loud  voices  of  many  male 

birds  may  be  the  result  of  the  inherited  effects  of  the  continued 

use  of  their  vocal  organs,  when  excited  by  the  strong  passions 

of  love,  jealousy  and  rage;   but  to  this  point  we  shall  recur 

when  we  treat  of  quadrupeds. 

We  have  as  yet  spoken  only  of  the  voice,  but  the  males  of 
various  birds  practise,  during  their  courtship,  what  may  be  called 
instrumental  music.  Peacocks  and  Birds  of  Paradise  rattle  their 
qtiills  together.  Turkey-cocks  scrape  their  wings  against  the 
ground,  and  some  kinds  of  grouse  thus  produce  a  buzzing  sound. 
Another  North  American  grouse,  the  Tetrm  umhellua,  when  with 
his  tail  erect,  his  ruffs  displayed, "  he  shows  off  his  finery  to  the 
"  females,  who  he  hid  in  the  neighbourhood,"  drums  by  rapidly 
striking  his  wings  together  above  his  back,  according  to  Mr.  B. 
Haymond,  and  not,  as  Audubon  thought,  by  striking  them 
against  his  sides.  The  sound  thus  prodnced  is  compeared  by 
some  to  distant  thunder,  and  by  others  to  the  quick  roll  of  a 
drum.  The  female  never  drums,  "  but  flies  directly  to  the  place 
''  where  the  male  is  thus  engaged."  The  male  of  the  Ealij- 
pheasant,  in  the  Himalayas,  "  often  makes  a  singular  drumming 
"  noise  with  his  wings,  not  unlike  the  sonnd  produced  by  shaking 
"  a  stiff  piece  of  cloth."  On  the  west  coast  of  Africa  the  little 
black-weavers  (Ploceus?)  congregate  in  a  small  party  on  the 
bushes  round  a  small  open  space,  and  sing  and  glide  through 

**  C.  L.  Bonaparte,  quoted  in  the  Sweden,'  &c.,  1867,  pp.  22,  81. 

< Naturalist    Library:   Birds,*   rol.  **  Jenner,    'Philosoph.   Transac- 

xir.  p.  126.  tions/  1824,  p.  20. 

»•  L.  Llovd,  *The  Game  Birds  of 
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the air  with  quivering  wings,  ''  which  moke  a  rapid  whirring 
"  sound  like  a  child's  rattle/'  One  bird  after  another  thus  performs 
for  hours  together,  but  only  during  the  oourtingHseason.  At  this 
season  and  at  no  other  time,  the  males  of  certain  night-jars  (Gapri- 
mulgus)  make  a  strange  booming  noise  with  their  wings.  The 
yarious  species  of  wood-peckers  strike  a  sonorous  branch  with 
their  beaks,  with  so  rapid  a  vibratory  movement  that  "  the  bead 
"  appears  to  be  in  two  places  at  once."  The  sound  thus  pro- 
duced is  audible  at  a  considerable  distance,  but  cannot  be 
described ;  and  I  feel  sure  that  its  source  would  never  be  con- 
jectured by  any  one  hearing  it  for  the  first  time.  As  this  janing 
sound  is  made  chiefly  during  the  breeding-season,  it  has  been 
considered  as  a  love-song ;  but  it  is  perhaps  more  strictly  a 
love-call.  The  female,  when  driven  from  her  nest,  has  been 
observed  thus  to  call  her  mate,  who  answered  in  the  same 
manner  and  soon  appeared.  Lastly,  the  male  Hoopoe  (Upttjia 
epops)  combines  vocal  and  instrumental  music ;  for  during  the 
breeding-season  this  bird,  as  Mr.  Swinhoe  observed,  first  draws 
in  air,  and  then  taps  the  end  of  its  beak  perpendicularly  down 
against  a  stone  or  the  trimk  of  a  tree,  "  when  the  breath  being 
"  forced  down  the  tubular  bill  produces  the  correct  sound."  If 
the  beak  is  not  thus  struck  against  some  object,  the  sound  is 
quite  different.  Air  is  at  the  same  time  swallowed,  and  the 
oesophagus  thus  becomes  much  swollen ;  and  this  probably  acts 
as  a  resonator,  not  only  with  the  hoopoe,  but  with  pigeons  and 
other  birds.'^* 

In  the  foregoing  cases  sounds  are  made  by  the  aid  of  structures 
already  present  and  otherwise  necessary ;  but  in  the  following 
cases  certain  feathers  have  been  specially  modified  for  the  express 
purpose  of  producing  sounds.  The  drumming,  bleating,  neigh- 
ing, or  thundering  noise  (as  expressed  by  different  observers) 
made  by  the  common  snipe  {Scdapax  gallinago)  must  have  sur- 
prised every  one  who  has  ever  heard  it  This  bird,  during  the 
pairing-season,  flies  to  "  perhaps  a  thousand  feet  in  height,"  and 

*'    For  the  foregoing   facts   see,  Weavers,  *  Livingstone's  £jcpedition 

on     Birds     of    Paradise,     Brehm,  to  the  Zambesi/  1865,  p.  425.     On 

' Thierleben,'  Band  iii.  Sw'd25.     On  Woodpeckers,   Macgillivray,   'Hist. 

Grouse,   Richardson,   *  F^una    Bor.  of  British  Birds,'  vol.  iii.  1840,  pp. 

Americ. :  Birds,'  pp.  343  and  359 ;  84,  88,  89,  and  95.     On  the  Hoopoe, 

Major  W.  Ross  King,  *■  The  Sports-  Mr.  Swinhoe,  in  *  Proc.  Zoolog.  Soc.' 

man  in  Canada,'  1866,  p.  156;  Mr.  Jane  23,    1863  and  1871,  p.  348  , 

Raymond,    in    Prof.    Cox's   <Geol.  On   the   Night-jar,  Anduhon,  ibid. 

Survey  of  Indiana,*  p.  227 ;  Audu-  vol.  ii.  p.  2.55,  and  *  American  Natu- 

bon,   '  American    Omitholog.    Bio-  ralist,'  1873,  p.  672.     The  English 

graph.'   vol.    i.    p.    216.     On   the  Night-jar    likewise    makes  in   the 

Kalij-pheasant,    Jerdon,   'Birds  of  spring   a  curious  noise  dnring  ita 

India,'   vol.   iii.    p.   533.     On    the  rapid  flight. 
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*•  See  M.  Meres*  inferestiDg 
paper  in  •  Ppoc.  Zool.  Soc/  18:>8,  p, 
199.  For  the  habits  of  the  snipe, 
MacgiUiTray,  *Hist.  British  Birds' 
Tol.  IT.  p.  371.  For  the  American 
snipe,  Capt.  Blakiston, » ibis,'  vol.  v. 
1863,  p.  131. 


»*  Mr,  a-ilvin.  in  *  IVh\  TsskA. 
Soc,*  lSt57,  IV  ItJi^.  \  am  WMvh  in- 
debted to  thU  diMiu^uithiHl  \\t\\\' 
tholo^ist  ft»r  *ki»tchw  ^»l'  lh«»  rts^th*^** 
of  the  Ohaiim')H,«tiv«,  nwd  \W  ^ithvi" 
infortnati^n. 
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The  male  alone  of  one  of  the  Indian  bustards  {Bypheotidtt 
auritiis)  has  its  primary  wing-feathers  greatly  acimiinated ;  and 
the  male  of  an  allied  species  is  known  to  make  a  humming  noise 

whilst  conrting  the  female.^  In 
a  widely  different  group  of  birds, 
namely  Humming-birds,  the  males 
alone  of  certain  kinds  haye  either 
the  shafts  of  their  primary  wing- 
feathers  broadly  dilated,  or  the 
webs  abruptly  excised  towards 
the  extremity.    The  male,  for  in- 

Fig.  44.    Primary  wing-feather  of  a    stance,  of  SelasphortiS  piatyeerctts, 

I'^^^^'.'f^S^t^.^.    when  adult,  has  the  first  primary 
vin).  Upper  figure,  that  of  mjje ;    wing-feather  (fig.  44),  thus  excised. 

i^ffemalf"'^*^'  correepon  ing  ea    er     ^yj^jjg|.  flying  from  flower  to  flower 

he  makes  "  a  shrill,  almost  whist- 
ling noise  ;"^  but  it  did  not  appear  to  Mr.  Salyin  that  the  noise 
was  intentionally  made. 

Lastly,  in  several  species  of  a  sub-genus  of  Pipra  or  Manakin, 
the  males,  as  described  by  Mr.  Sclator,have  their  «econctory  wing- 
feathers  modified  in  a  still  more  remarkable  manner.  In  the 
brilliantly-coloured  P.  deliciosa  the  first  three  secondaries  are 
thick-stemmed  and  curved  towards  the  body ;  in  the  fourth  and 
fifth  (fig.  45,  a)  the  change  is  greater;  and  in  the  sixth  and 
seventh  (b,  e)  the  shaft  "  is  thickened  to  an  extraordinary  degree, 
"  forming  a  solid  homy  lump.''  The  barbs  also  are  greatly 
changed  in  shape,  in  comparison  with  the  corre6ix>nding  feathers 
(^f  «*  /)  in  the  female.  Even  the  bones  of  the  wing,  which 
support  these  singular  feathers  in  the  male,  are  said  by  Mr. 
Eraser  to  be  much  thickened.  These  little  birds  make  an 
extraordinary  noise,  the  first  "  sharp  note  being  not  unlike  the 
"  crack  of  a  whip."  " 

The  diversity  of  the  sounds,  both  vocal  and  instrumental, 
made  by  the  males  of  many  birds  during  the  breeding-season, 
and  the  diversity  of  the  means  for  producing  such  sounds, 
are  highly  remarkable.  We  thus  gain  a  high  idea  of  their 
importance  for  sexual  purposes,  and  are  reminded  of  the  con- 
clusion arrived  at  as  to  insects.  It  is  not  difficult  to  imagine 
the  steps  by  which  the  notes  of  a  bird,  primarily  used  as  a 
mere  call  or  for  some  other  purpose,  might  have  been  improved 

"  Jerdon,  *  Birds  of  India,'  vol.  "  Sclater,  in   *  Proc.  Zool.   Soc.' 

iii.  pp.  618,  621.  1860,  p.  90,  and  in  'Ibis,'  vol.  iv. 

*•  Gould,   'Introduction  to    the  1862,     p.     175.    Also    Salvin,    in 

Trochilida,*  1861,  p.   49.     Salvin,  « Ibis,'  1860.  p.  37. 
*  Proc.  Zoolog.  Soc'  1867,  p.  160, 
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into  a  melodious  love  scoig.  In  ihe  t»at  ■£  \uk  iu'^lMsd 
featbeis,  by  which  the  drnnnmng,  ThirJuiE.  ur  r'jK.-iue  vt:f^ 
ue  produced,  we  know  thst  some  birdfi  dcmif  tui^'  t^furuuuv 
flutter,  Bhake,  or  rattle  thrar  nmnodifHid  tacjuia  ic'^^ifs    uiit 
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not  notiee  «k:i  ^\---vx  g-i'x^-t^-  iLv^iyM  m  *Ui*,  t-'M  owj 
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the  sounds  thus  produced.  It  is  a  carious  fitct  that  in  the  same 
class  of  animals,  sounds  so  different  as  the  drumming  of  the 
snipe's  tail,  the  tapping  of  the  woodpecker's  beak,  the  harsh 
trumpet-like  cry  of  certain  water-fowl,  the  cooing  of  the  tnrUe- 
dove,  and  the  song  of  the  nightingale,  should  all  be  pleasing  to 
the  females  of  the  several  species.  But  we  must  not  judge  of  the 
tastes  of  distinct  species  by  a  uniform  standard ;  nor  must  we 
judge  by  the  standard  of  man's  taste.  Even  with  man,  we 
should  remember  what  discordant  noises,  the  beating  of  tom- 
toms and  the  shrill  notes  of  reeds,  please  the  ears  of  sayages. 
Sir  S.  Baker  remarks,'"  that  "  as  the  stomach  of  the  Arab  prefers 
"  the  raw  meat  and  reeking  liver  taken  hot  from  the  animal,  so 
"  does  his  ear  prefer  his  equally  coarse  and  discordant  music  to 
"  all  other." 

Love-Antics  and  Dances. — ^The  curious  love  gestures  of  some 
birds  have  (^Iready  been  incidentally  noticed ;  so  that  little  need 
here  be  added.  In  Northern  America,  large  numbers  of  a  grouse, 
the  Tetrao  phasiandlus,  meet  every  morning  during  the  breeding- 
season  on  a  selected  level  spot,  and  here  they  run  round  and 
round  in  a  circle  of  about  fifteen  or  twenty  feet  in  diameter,  eo 
that  the  ground  is  worn  quite  bare,  like  a  fairy-ring.  In  these 
Partridge-dances,  as  they  are  called  by  the  hunters,  the  birds 
assume  the  strangest  attitudes,  and  run  round,  some  to  the  1^ 
and  some  to  the  right.  Audubon  describes  the  males  of  a  heron 
(^Ardei  herodias)  as  walking  about  on  their  long  legs  with  great 
dignity  before  the  females,  bidding  defiance  to  their  rivals.  With 
one  of  the  disgusting  carrion-vultures  (Cathartes  jota)  the  same 
naturalist  states  that  "the  gesticulations  and  parade  of  the 
**  males  at  the  beginning  of  the  love-season  are  extremely 
"  ludicrous."  Certain  birds  perform  their  love  antics  on  the  wing, 
as  we  have  seen  with  the  black  African  weaver,  instead  of  on  the 
ground.  During  the  spring  our  little  white-thrOat  (Sylvia 
cinerea)  often  rises  a  few  feet  or  yards  in  the  air  above  some 
bush,  and  '*  flutters  with  a  fitful  and  fantastic  motion,  singing  all 
*'  the  while,  and  then  drops  to  its  perch."  The  great  English 
bustard  throws  himself  into  indescribably  odd  attitudes  whilst 
courting  the  female,  as  has  been  figured  by  Wolf.  An  allied 
Indian  bustard  (O^M  ^n^aZenm)  at  such  times  "rises  perpen- 
"  dicularly  into  the  air  with  a  hurried  flapping  of  his  wings, 
"  raising  his  crest  and  puffing  out  the  feathers  of  his  neck  and 
"  breast,  and  then  drops  to  the  ground ;"  he  repeats  this 
manoBuvre  several  times,  at  the  same  time  humming  in  a 
jieculiar  tone.    Such  females  as  happen  to  be  near  "  obey  this 

»•  *The  Nile  Tributaries  of  Abyssinia,*  1867,  p.  203. 
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saltatory  sumiDoiis/'  and  when  they  approach  he  trails  his 
wings  and  spreads  his  tail  like  a  turkey-cock.^ 

But  the  most  curious  case  is  afiforded  by  three  allied  genera  of 

Australian  birds,  the  famous  Bower-birds,— no  doubt  the  co- 

desoendants  of  some  ancient  species  which  first  acquired  the 

strange  instinct  of  constructing  bowers  for  performing  their 

loTe-antics.    The  bowers  (fig.  46),  which,  as  we  shall  hereafter 

see,  are  decorated  with  feathers,  shells,  bones,  and  leaves,  are 

built  on  the  ground  for  the  sole  purpose  of  courtship,  for  their 

nests  are  formed  in  trees.    Both  sexes  assist  in  the  erection  of 

the  bowers,  but  the  male  is  the  principal  workman.    So  strong 

is  this  instinct  that  it  is  practised  under  confinement,  and  Mr. 

Strange  has  described^  the  habits  of  some  Satin  Bower-birds 

which  he  kept  in  an  aviary  in  New  South  Wales.    "  At  times 

the  male  will  chase  the  female  all  over  the  aviary,  then  go  to 

the  bower,  pick  up  a  gay  feather  or  a  large  leaf,  utter  a  curious 

kind  of  note,  set  aU  his  feathers  erect,  run  round  the  bower  and 

become  so  excited  that  his  eyes  appear  ready  to  start  from  his 

head;   he  continues  opening  first  one  wing  then  the  other, 

uttering  a  low,  whistling  note,  and,  like  the  domestic  cock, 

seems  to  be  picking  up  something  &om  the  ground  until  at 

last  the  female  goes  gently  towards  him."    Captain  Stokes  has 

described  the  habits  and  "  play-houses  "  of  another  species,  the 

Great  Bower-bird,  which  was  seen  "amusing  itself  by  flying 

"  backwards  and  forwards,  taking  a  shell  alternately  from  each 

"  side,  and  carrying  it  through  the  archway  in  its  mouth." 

These  curious  structures,  formed  solely  as  halls  of  assemblage, 

where  both  sexes  amuse  themselves  and  'pa.y  their  court,  must 

cost  the  birds  much  labour.    The  bower,  for  instance,  of  the 

Fawn-breasted  species,  is  nearly  four  feet  in  length,  eighteen 

inches  in  height,  and  is  raised  on  a  thick  platform  of  sticks. 

DecaixLtion. — I  will  first  discuss  the  cases  in  which  the  males 
are  ornamented  either  exclusively  or  in  a  much  higher  degree 
than  the  females,  and  in  a  succeeding  chapter  those  in  which 
both  sexes  are  equally  ornamented,  and  finally  the  rare  cases  in 
which  the  female  is  somewhat  more  brightly-coloured  than  the 

'*    For    Tetrao  pfiasianeUus,   see  the  ludian  Bastard,  Jerdon,  '  Birds 

Richardson,  *■  Fauna,  Bor.  America,'  of  India,'  vol.  iii.  p.  618. 
p.  361,  and  for  farther  particulars         ••  Gould,  *  Handbook  to  the  Birds 

Capt.  Blakiston,  <  ibis,'  1863,  p.  125.  of  Australia,'  vol.   i.  pp.  444,  449, 

For  the  Cathartes  and  Ardea,  Au-  455.     The     bower    of    the     Satin 

dnbon,  *  Ornith.  Biography,*  vol.  ii.  Bower-bird    may   be    seen    in    the 

p.  51,  and  vol.  iii.  p.  89.     On  the  2^1ogical    Society's    Gardens,   Ke- 

White- throat,  Macgillivray,   *  Hist,  gent's  Park. 
British  Birds,'  vol    ii.  p.  354.     On 
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mala  As  with  the  artificial  omameuts  need  b7  eaTOge  and 
civillBed  meii,  so  with  Uio  uatoral  ornaments  of  birds,  the  head 
is  the  chief  seat  of  decoration."    The  ornaments,  as  mentioned 
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at  iho  commencement  of  this  chapter,  are  wonderfully  diver- 
cdfied.  The  pltunes  on  the  front  or  back  of  the  head  consist  of 
varionsly-Bhaped  feathers^  sometimes  capable  of  erection  or 
ezx>ansion,  by  which  their  beantifal  colours  are  fully  displayed. 
Elegant  ear-tufts  (see  fig.  39,  ante)  are  occasionally  present. 
The  head  is  sometimes  covered  with  velyety  down,  as  with  the 
pheasant;  or  is  naked  and  vividly  coloured.  The  throat,  also,  is 
sometimes  ornamented  with  a  beard,  wattles,  or  caruncles.  Such 
appendages  are  generally  brightly-coloured,  and  no  doubt  serve 
as  ornaments,  though  not  always  ornamental  in  our  eyes;  for 
whilst  the  male  is  in  the  act  of  courting  the  female,  they  often 
swell  and  assume  vivid  tints,  as  in  the  male  turkey.  At  such 
times  the  fleshy  appendages  about  the  head  of  the  male  Tragopan 
pheasant  (^CerwrniB  TemmincJcii)  swell  into  a  large  lappet  on  the 
throat  and  into  two  horns,  one  on  each  side  of  the  splendid 
top-knot;  and  these  are  then  coloured  of  the  most  intense  blue 
which  I  have  ever  beheld.**  The  African  hombill  {Bucorax 
abyssinicus)  inflates  the  scarlet  bladder-like^wattle  on  its  neck, 
and  with  its  wings  drooping  and  tail  expanded  "  makes  quite  a 
•'  grand  appearance.""  Eyen  the  iris  of  the  eye  is  sometimes 
more  brightly-coloured  in  the  male  than  in  the  female ;  and  this 
is  frequently  the  case  with  the  beak,  for  instance,  in  our  common 
blackbird.  In  Buceros  corrugatus,  the  whole  beak  and  immense 
casque  are  coloured  more  conspicuously  in  the  male  than  in  the 
female;  and  "the  oblique  grooves  upon  the  sides  of  the  lower 
"  mandible  are  peculiar  to  the  male  sex."^ 

The  head,  again,  often  supports  fleshy  appendages,  filaments, 
and  solid  protuberances.  These,  if  not  common  to  both  sexes, 
are  always  confined  to  the  males.  The  solid  protuberances  have 
been  described  in  detail  by  Dr.  W.  Marshall,^  who  shews  that 
they  are  formed  either  of  cancellated  bone  coated  with  skin,  or 
of  dermal  and  other  tissues.  With  mammals  true  horns  aro 
always  supported  on  the  frontal  bones,  but  with  birds  various 
bones  have  been  modified  for  this  purpose ;  and  in  species  of  the 
same  group  the  protuberances  may  have  cores  of  bone,  or  be 
quite  destitute  of  them,  with  intermediate  gradations  connecting 
these  two  extremes.  Hence,  as  Dr.  Marshall  justly  remarks, 
variations  of  the  most  different  kinds  have  served  for  the 
development  through  sexual  selection  of  these  ornamental 
appendages.    Elongated  feathers  or  plumes  spring  &om  almost 

•«  See  Dr.  Murie's  account  with  64  «Lani  ^nd    Water,'   1868,   p. 

coloured  figures  in  *  Proc.   Zoolog.  217. 

Soc'  1872,  p.  730.  «  *  Ueber  die  Schadelhocker,'  &c., 

••  Mr.   Monteiro,   *  Ibis,'  vol.  iv.  *  Niederlandischen  Archiv  fUr  51oo« 

1862,  p.  339.  logie,'  B.  I.  Heft.  2,  1872. 
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every  part  of  the  body.    The  feathers  on  the  throat  and  breast 
are  sometimes  developed  into  beautiful  ru£&  and  collars.     The 
tail-feathers  are  frequently  increased  in  length ;  as  we  see  in  the 
tail-coTerts  of  the  peacock,  and  in  the  tail  itself  of  the  Argus 
pheasant.    With  the  peacock  even  the  bones  of  the  tail  have 
been  modified  to  support  the  heavy  tail-coverts.®*    The  body  of 
the  Argus  is  not  larger  than  that  of  a  fowl ;  yet  the  length  fix>in 
the  end  of  the  beak  to  the  extremity  of  the  tail  is  no  less  than 
five  feetj  three  inches/^  and  that  of  the  beautifully  ooellatod 
secondary  wing-feathers  nearly  three  feet    In  a  small  Africaa 
nightrjar  (CoaTneiornis  vexillarius)  one  of  the  primary  wing- 
feathers,  during  the  breeding-season,  attains  a  length  of  twenty- 
six  inches,  whilst  the  bird  itself  is  only  ten  inches  in  length.    In 
another  closely-allied  genus  of  night-jars,  the  shafts  of  the  elon- 
gated wing-feathers  are  naked,  except  at  the  extremity,  where 
there  is  a  disc.^     Again,  in  another  genus  of  night-jars,  the 
tail-feathers  are  even  still  more  prodigiously  developed.     In 
general  the  feathers  of  the  tail  are  more  often  elongated  than 
those  of  the  wings,  as  any  great  elongation  of  the  latter  impedes 
flight.    We  thus  see  that  in  closely-allied  birds  ornaments  of 
the  same  kind  have  been  gained  by  the  males  through  the 
development  of  widely  different  feathers. 

It  is  a  curious  fact  that  the  feathers  of  species  belonging  to 
very  distinct  groups  have  been  modified  in  almost  exactly  the 
same  peculiar  manner.  Thus  the  wing-feathers  in  one  of  the 
above-mentioned  night-jars  are  bare  along  the  shaft,  and  ter- 
minate in  a  disc ;  or  are,  as  they  are  sometimes  called,  spoon  or 
racket^shaped.  Feathers  of  this  kind  occur  in  the  tail  of  a 
motmot  (Eumomota  superciliarii),  of  a  king-fisher,  finch,  hum- 
ming-bird, parrot,  several  Indian  drongos  (Dicrurus  and  Edolius, 
in  one  of  which  the  disc  stands  vertically),  and  in  the  tail  of 
certain  birds  of  paradise.  In  these  latter  birds,  similar  feathers, 
beautifully  ocellated,  ornament  the  head,  as  is  likewise  the  case 
with  some  gallinaceous  birds.  In  an  Indian  bustard  (Sypfteotitiea 
auritus)  the  feathers  forming  the  ear-tufts,  which  are  about  four 
inches  in  length,  also  terminate  in  discs.®'  It  is  a  most  singular 
fact  that  the  motmots,  as  Mr.  Salvin  has  clearly  shewn,''^  give  to 
their  tail  feathers  the  racket-shape  by  biting  off  the  barbs, 
and,  further,  that  this  continued  mutilation  has  produced  a 
certain  amount  of  inherited  effect 

«•  Dr. W. Marshall, *0ber den Vog-  1864,  p.  114.  Livingstone,  *Expodi- 

eUchwanz,'  ibid.  B.  I.  Heft  2,  1872.  tion  to  the  Zambesi,'  1865,  p.  66. 

•'  Jai-dine's  *  Naturalist  Library :  ••  Jerdon,  *  Birds  of  India,'  vol. 

Bii-ds,'  vol.  xiv.  p.  166.  iii.  p.  620. 

•8  Sclater,  in  the  *  Ibis,'  a'oI.  vi.  »•  *  Proc.Zoolog.Soc*  1873,p.  429. 
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Again,  the  barbs  of  the  feathers  in  yarions  widely-distinct 
birds  are  filamentons  or  plnmose,  as  with  some  herons,  ibises, 
birds  of  paradise,  and  Gbillinacesd.  In  other  cases  the  barbs 
disappear,  leaving  the  shafts  bare  from  end  to  end ;  and  these  in 
the  tail  of  the  Faradisea  apoda  attain  a  length  of  thirty-fonr 
inches:"  in  P.  Papuana  (fig.  47)  they  are  much  shorter  and 
thin.  Smaller  feathers  when  thus  denuded  appear  like  bristles, 
as  on  the  breast  of  the  turkeyK»ck.  As  any  fleeting  fashion  in 
dress  comes  to  be  admired  by  man,  so  with  birds  a  change  of 
almost  any  kind  in  the  structure  or  colouring  of  the  feathers  in 
the  male  appears  to  have  been  admired  by  the  female.  The 
&ct  of  the  feathers  in  widely  distinct  groups,  having  been 
modified  in  an  analogous  manner,  no  doubt  depends  primarily 
on  all  the  feathers  having  nearly  the  same  structure  and  manner 
of  development,  and  consequently  tending  to  vary  in  the  same 
manner.  We  often  see  a  tendency  to  analogous  variability  in 
the  plumage  of  our  domestic  breeds  belonging  to  distinct 
species.  Thus  top-knots  have  appeared  in  several  species.  In 
an  extinct  variety  of  the  turkey,  the  top-knot  consisted  of  bare 
quills  surmounted  with  plumes  of  down,  so  that  they  somewhat 
resembled  the  racket-shaped  feathers  above  described.  In 
certain  breeds  of  the  pigeon  and  fowl  the  feathers  are  plumose, 
with  some  tendency  in  the  shafts  to  be  naked.  In  the  Sebas- 
topol  goose  the  scapular  feathers  are  greatly  elongated,  curled, 
or  even  spirally  twisted,  with  the  margins  plumose.'^' 

In  regard  to  colour  hardly  anything  need  here  be  said,  for 
every  one  knows  how  splendid  are  the  tints  of  many  birds,  and 
how  harmoniously  they  are  combined.  The  colours  are  often 
metallic  and  iridescent  Circular  spots  are  sometimes  sur- 
rouuded  by  one  or  more  differently  shaded  zones,  and  are  thus 
converted  into  ocelli.  Nor  need  much  be  said  on  the  wonderful 
difference  between  the  sexes  of  many  birds.  The  common 
lieacock  offers  a  striking  instance.  Female  birds  of  paradise 
are  obscurely  coloured  and  destitute  of  all  ornaments,  whilst  the 
males  are  probably  the  most  highly  decorated  of  all  birds,  and 
in  so  many  different  ways,  that  they  must  be  seen  to  be  appre- 
ciated. The  elongated  and  golden-orange  plumes  which  spring 
from  beneath  the  wings  of  the  Paradisea  apoda,  when  vertically 
erected  and  made  to  vibrate,  are  described  as  forming  a  sort  of 
halo,  in  the  centre  of  wliich  the  head  "  looks  like  a  little  emerald 
"  sun  with  its  rays  formed  by  the  two  plumes."^*    In  another 

'*  Wallace,  in  *  Annals  and  Mag.  '*  See  my  work  on  *  The  Variation 

of  Nat.  Hist.'  vol.  xx.  1857,  p.  416 ;  of  Animals  and  Plants  ander  Domes* 

and   in    his    '  Malay  Archipelago/  tication,*  vol.  i.  pp.  289,  293.                                I 

vol.  ii.  1869,  p.  390.  ^*  Quoted  from  M.  dc  I^fresnsye, 
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most  bcantifnl  species  tho  head  is  bald,  "  and  of  a  rich  cobalt 
"  blue,  crossed  by  sevnal  lines  of  blact  TelTety  fwtheiB."" 


in  'AudbU  Bod  Uig.  of  Nat.  £ 
vol.  liii.  18M,p.  157:  e«  >l«t 
WnlUce'i  mnch  fulifr  accoun 
roL  XI.   1657,  p.  412,  and  in 
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Uala  hnumung-birda  (Ggs.  48  and  49)  almost  vie  with  birds  of 
pftrodise  in  thoii  beant?,  aa  esaty  one  will  admit  who  lioa  seen 
Mr.  Goald's  splendid  volumes,  or  his  rich  collection.  It  is  very 
remarkable  in  how  many  different  ways  these  birds  are  onia> 
mentfid.  Almost  cver7  part  of  their  plumage  has  been  taken 
advantage  of,  and  modified;  and  the  modificationa  have  been 


Lopbonili'onutDii,  aula  ud  frnulo  (fcm^BRhm), 
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carried,  as  Mr.  Oonld  shewed  me,  to  a  wonderful  extreme  in 
Bome  species  bcloogiiig  to  nearly  eret?  snb^ronp.  Such  cases 
ore  cnricraaly  like  those  which  we  see  in  our  &nc7  breeds, 
reared  by  man  for  the  Bake  of  omamoit:  certain  indiTidnals 
originally  varied  in  one  character,  and  other  individoals  of  the 


f^Mfann  undnwevdl,  vuia  tui.  fei 
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same  species  in  other  characters ;  and  these  have  beca  seized  on 
by  man  and  much  aagmented->as  shewn  by  the  tail  of  the  £eui- 
tafl-pigeon,  the  hood  of  the  jacobin,  the  beak  and  wattle  of  the 
carrier,  and  so  forth.  The  sole  difference  between  these  cases  is 
that  in  the  one,  the  result  is  due  to  num's  selection,  whilst  in 
the  other,  as  with  humming-birds,  birds  of  paradise,  <&c.,  it  is 
due  to  the  selection  by  the  females  of  the  more  beautiful  males. 

I  will  mention  only  one  other  bird,  remarkable  from  the  ex- 
treme contrast  in  colour  between  the  sexes,  namely  the  famous 
bell-bird  {Chaamorhynchua  niveus)  of  S.  America,  the  note  of 
which  can  be  distinguished  at  the  distance  of  nearly  three  miles, 
and  astonishes  everyone  when  first  hearing  it.    Tho  male  is 
pure  white,  whilst  the  female  is  dusky-green ;  and  white  ia  a 
very  rare  colour  in  terrestrial  species  of  moderate  size  and  in- 
offensiye  habits.     The  male,  also,  as  described  by  Waterton, 
has  a  spiral  tube,  nearly  three  inches  in  length,  which  rises  from 
the  base  of  the  beak.    It  is  jet-black,  dotted  over  with  minute 
downy  feathers.    This  tube  can  be  inflated  with  air,  through  a 
communication  with  the  palate;  and  when  not  inflated  hangs 
down  on  one  side.    The  genus  consists  of  four  species,  the  males 
of  which  are  Tery  distinct,  whilst  the  females,  as  described  by 
Mr.  Sclater  in  a  very  interesting  paper,  closely  resemble  each 
other,  thus  offering  an  excellent  instance  of  the  common  rule 
that  within  the  same  group  the  males  differ  much  more  from 
each  other  than  do  the  females.    In  a  second  species  (C,  nudi" 
coUis)  the  male  is  likewise  snow-white,  with  the  exception  of  a 
large  space  of  naked  skin  on  the  throat  and  round  the  eyes, 
which  during  the  breeding>season  is  of  a  fine  green  colour.    In 
a  third  species  (C.  tricarunculatus)  the  head  and  neck  alone  of 
the  male  are  white,  the  rest  of  the  body  being  chesnut-brown, 
and  the  male  of  this  species  is  provided  with  three  filamentous 
projections  half  as  long  as  the  body— one  rising  from  the  base 
of  the  beak,  and  the  two  others  from  the  comers  of  the  mouth.'^^ 

The  coloured  plumage  and  certain  other  ornaments  of  the 
adult  males  are  either  retained  for  life,  or  are  periodically  re- 
newed during  the  summer  and  breeding-season.  At  this  same 
season  the  beak  and  naked  skin  about  the  head  frequently 
change  colour,  as  with  some  herons,  ibises,  gulls,  one  of  the 
bell-birds  just  noticed,  &c.  In  the  white  ibis,  the  cheeks,  the 
inflatable  skin  of  the  throat,  and  the  basal  portion  of  the  beak 
then  become  crimson.'^®    In  one  of  the  rails,  Qallicrex  cristatus,  a 

"  Mr.  Sclater,  'Intellectual  Ob-  plate,  in  the  *  Ibis,'  1865,  p.  90. 
server,*    Jan.    1867.     *Watcrton*8         »•  *Land    and  Water,'   1867,  p. 

Wanderings,'  p.  118.     See  also  Mr.  394. 
Salvin's  interesting  paper,  with  a 
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large  red  caruncle  is  doTeloped  during  tliis  x>eriod  on  the  head 
of  the  male.  So  it  is  with  a  thin  homy  crest  on  the  beak  of 
one  of  the  pelicans,  P.  trythrcrhynckM ;  for  after  the  breeding- 
season,  these  homy  crests  are  shed,  like  horns  from  the  heada 
of  stags,  and  the  shore  of  an  island  in  a  lake  in  Neyada  was 
found  covered  with  these  curious  exuTias.'' 

Changes  of  colour  in  the  plumage  according  to  the  season 
depend,  firstly  on  a  double  annual  moult,  secondly  on  an  actual 
change  of  colour  in  the  feathers  themselves,  and  thirdly  on  their 
dull-<x>loured  margins  being  x)eriodicalIy  shed,  or  on  these  three 
processes  more  or  less  combined.  The  shedding  of  the  de* 
ciduary  margins  may  be  compared  with  the  shedding  of  their 
down  by  very  young  birds;  for  the  down  in  most  cases  arises 
from  the  summits  of  the  first  trae  feathers.*^' 

With  respect  to  the  birds  which  annually  undergo  a  donble 
moult,  there  are,  firstly,  some  kinds,  for  instance  snix)es,  swallow- 
plovers  (Glareol83),  and  curlews,  in  which  the  two  sexes  resemble 
each  other,  and  do  not  change  colour  at  any  season.  I  do  not 
know  whether  the  winter  plumage  is  thicker  and  warmer  than 
the  summer  plumage,  but  warmth  seems  the  most  probable  end 
attained  of  a  double  moult,  where  there  is  no  change  of  colour. 
Secondly,  there  are  birds,  for  instance,  certain  species  of  Tetanus 
and  other  Grallatores,  the  sexes  of  which  resemble  each  other, 
but  in  which  the  summer  and  winter  plumage  differ  slightly  in 
colour.  The  difference,  however,  in  these  cases  is  so  small  that 
it  can  hardly  be  an  advantage  to  them;  and  it  may,  perhaps, 
be  attributed  to  the  direct  action  of  the  different  conditions  to 
which  the  birds  are  exposed  during  the  two  seasons.  Thirdly, 
there  are  many  other  birds  the  sexes  of  which  are  alike,  but 
which  are  widely  different  in  their  summer  and  winter  plumage. 
Fourthly,  there  are  birds,  the  sexes  of  which  differ  from  each 
other  in  colour ;  but  the  females,  though  moulting  twice,  retain 
the  same  colours  throughout  the  year,  whilst  the  males  undergo  a 
change  of  colour,  sometimes  a  great  one,  as  with  certain  bustards. 
Fifthly  and  lastly,  there  are  birds  the  sexes  of  which  differ  from 
each  other  in  both  their  summer  and  winter  plumage ;  but  the 
male  undergoes  a  greater  amount  of  change  at  each  recurrent 
season  than  the  female— of  which  the  ruff  (Machetes  pugnax) 
offers  a  good  instance. 

With  respect  to  the  cause  or  purpose  of  the  differences  in 
colour  between  the  summer  and  winter  plumage,  this  may  in 
some  instances,  as  with  the  ptarmigan,'''   serve  during  both 

"  Mr.  D.  G.  Elliot,  in  *  Proc.  edited  by  P.  L.  Sclater.  Ray  Soc, 
Zool.  Soc/  1869,  p.  689.  1867,  p.  14. 

»•  Nit2sch*8       *  Pterylography,*  "  The  brown  mottled    summer 
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seasons  as  a  protection.  When  the  difference  between  the  two 
plumages  is  slight,  it  may  perhaps  be  attributed,  as  already 
remarked^  to  the  direct  action  of  the  conditions  of  life.  But 
with  many  birds  there  can  hardly  be  a  doubt  that  the  summer 
plumage  is  ornamental,  even  when  both  sexes  are  alike.  We 
may  conclude  that  this  is  the  case  with  many  herons,  egrets, 
&a,  for  they  acquire  their  beautiful  plumes  only  during  the 
breeding-season.  Moreover,  such  plumes,  top-knots,  &c.,  though 
possessed  by  both  sexes,  are  occasionaUy  a  little  more  deyelopcd 
iu  the  male  than  in  the  female ;  and  they  resemble  the  plumes 
and  ornaments  possessed  by  the  males  alone  of  other  biids.  It 
is  also  known  that  confinement,  by  affecting  the  reproductive 
system  of  male  birds^  frequently  checks  the  development  of  their 
secondary  sexual  characters,  but  has  no  immediate  influence 
on  any  other  characters ;  and  I  am  informed  by  Mr.  Bartlett 
that  eight  or  nine  specimens  of  the  Knot  {Tringa  canuttis)  re- 
tained their  unadorned  winter  plumage  in  the  Zoological  Gardens 
throughout  the  year,  from  which  fact  we  may  infer  that  the 
summer  plumage  though  common  to  both  sexes  partakes  of  the 
nature  of  the  exclusively  masculine  plumage  of  many  other 
birds.** 

From  the  foregoing  facts,  more  especially  from  neither  sex  of 
certain  birds  changing  colour  during  either  annual  moult,  or 
changing  so  slightly  that  the  change  can  hardly  be  of  any  service 
to  them,  and  from  the  females  of  other  species  moidting  twice 
yet  retaining  the  same  colours  throughout  the  year,  we  may 
conclude  that  the  habit  of  annually  moulting  twice  has  not 
been  acquired  in  order  that  the  male  should  assume  an  orna- 
mental character  during  the  breeding-season;  but  that  the 
double  moult,  having  been  originally  acquired  for  some  distinct 
purpose,  has  subsequently  been  taken  advantage  of  in  certain 
cases  for  gaining  a  nuptial  plumage. 

It  appears  at  first  sight  a  surprising  circumstance  that  some 
closely-allied  species  should  regularly  undergo  a  double  annual 


plumage  of  the  ptarmigan  is  of  as 
much  importance  to  it,  as  a  pro- 
tection, as  the  white  winter  plu- 
mage; for  in  Scandinavia,  during 
the  spring,  when  the  snow  has 
disappeared,  this  bird  is  known  to 
suffer  greatly  from  birds  of  pre^r, 
before  it  has  acquired  its  summer 
dress :  see  Wilhelm  ron  Wright,  in 
Lloyd,  *6ame  Birds  of  Sweden,' 
1867,  p.  125. 
••  In    regard    to    the     previous 


statements  on  moulting,  see,  on 
snipes,  &c.,  Macgillivray,  *  Hist. 
Brit.  Birds,*  vol.  iv.  p.  371;  on 
Glareolse,  curlews,  and  bustards, 
Jerdon,  *  Birds  of  India,'  vol.  iii.  pp. 
615,  630,  683;  on  Tetanus,  ibid.  p. 
700 ;  on  the  plumes  of  herons,  ibid, 
p.  738,  and  Macgillivrav,  vol.  iv. 
pp.  435  and  444,  and  Mr.  Stofford 
Allen,  in  the  *  Ibis,*  vol.  v.  1863,  p. 
33. 
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moult,  and  others  only  a   siuglo  one.     Tbo  ptarmigan,  fur 
instance,  moults  twice  or  eyen  thrice  in  the  year,  and  the  bla(^- 
cock  only  once :  some  of  the  splendidly  coloured  honey-suckers 
(NectariniaB)  of  India  and  some  sub-genera  of  obscurely  coloured 
pipits  (Anthus)  have  a  double,  whilst  others  have  only  a  single 
annual  moult.^    But  the  gradations  in  the  manner  of  moulting, 
which  are  known  to  occur  with  yarious  birds,  shew  us  how 
species,  or  whole  groups,  might  haye  originally  acquired  their 
double  annual  moult,  or  haying  once  gained  the  habit,  haye 
again  lost  it.    With  certain  bustards  and  ployers  the  yenud 
moult  is  £Eur  from  complete,  some  feathers  being  renewed,  and 
some  changed  in  colour.    There  is  also  reason  to  belieye  that 
with  certain  bustards  and  rail-like  birds,  which  properly  under- 
go a  double   moult,  some  of  the  older    males    retain  their 
nuptial  plumage  throughout  the  year.    A  few  highly  modified 
feathers  may  merely  be  added  during  the  spring  to  the  plumage, 
as  occurs  with  the  disc-formed  tail-feathers  of  certain  drongos 
(JShrvn/ga)  in  India,  and  with  the  elongated  feathers  on  the 
back,  neck,  and  crest  of  certain  herons.    By  such  steps  as  these, 
the  ycmal  moult  might  be  rendered  more  and  more  complete, 
until  a  perfect  double  moult  was  acquired.    Some  of  the  birds 
of  paradise  retain  their  nuptial  feathers  throughout  the  year, 
and  thus  haye  only  a  single  moult ;  others  cast  them  directly 
after  the  breeding-season,  and  thus  haye  a  double  moult;  and 
others  again  cast  them  at  this  season  during  the  first  year,  but 
not  afterwards;  so  that  these  latter  species  are  intermediate  in 
their  manner  of  moulting.     There  is  also  a  great  difierence  with 
many  birds  in  the  length  of  time  during  which  the  two  annual 
plumages  are  retained ;  so  that  the  one  might  come  to  be  re- 
tained for  the  whole  year,  and  the  other  completely  lost.    Thus 
in  the  spring  Machetes  pugnax  retains  his  ruff  for  barely  two 
months.    In  Natal  the  male  widow-bird  (Chera  progne)  acquires 
his  fine  plumage  and  long  tail-feathers  in  December  or  January, 
and  loses  them  in  March;  so  that  they  are  retained  only  for 
about  three  months.     Most  species,  which  undergo  a  double 
moult,  keep  their  ornamental  feathers  for  about  six  months. 
The  male,  however,  of  the  wild  GaUua  hankiva  retains  his  neck- 
hackles  for  nine  or  ten  months ;  and  when  these  are  cast  off,  the 
underlying  black  feathers  on  the  neck  are  fully  exposed  to  view. 
But  with  the  domesticated  descendant  of  this  species,  the  neck- 
hackles  of  the  male  are  immediately  replaced  by  new  ones ;  so 

*>  On  the  moulting  of  the  ptar-  359,  365,  369.    On  the  moulting  of 

migan,  see  Gould's  <  Birds  of  Great  Anthus,  see  Blyth,  in  *Ibis,'  1867, 

Britain/    On     the     honey-suckers,  p.  32. 
Jerdon,  *  Birds  of  India/  vol.  i.  pp. 
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that  we  hero  see,  as  to  part  of  the  plumage,  a  doable  moult 
changed  under  domestication  into  a  single  moult."' 

^he  OGQunon  drake  {Anas  hoschas)  after  the  breeding-season 
is  well  known  to  lose  his  male  plumage  for  a  period  of  three 
months,  during  which  time  he  assumes  that  of  the  female.  The 
male  pintail-duck  (Anas  actUa)  loses  his  plumage  for  the  shorter 
period  of  six  weeks  or  two  months;  and  Montagu  remarks  that 
*'  this  double  moult  within  so  short  a  time  is  a  most  extra- 
ordinary circumstance,  that  seems  to  bid  defiance  to  all  human 
reasoning."  But  the  belieyer  in  the  gradual  modification  of 
species  will  be  far  from  feeling  surprise  at  finding  gradations  of 
all  kinds.  If  the  male  pintail  were  to  acquire  his  new  plumage 
within  a  still  shorter  period,  the  new  male  feathers  would 
almost  necessarily  be  mingled  with  the  old,  and  both  with  some 
proper  to  the  female ;  and  this  apparently  is  the  case  with  the 
male  of  a  not  distantiy-aUied  bird,  namely  the  Merganaer  aerrator, 
for  the  males  are  said  to  "  undergo  a  change  of  plumage,  which 
"  assimilates  them  in  some  measure  to  the  female."  By  a  little 
further  acceleration  in  the  process,  the  double  moult  would  be 
completely  lost.^ 

Some  male  birds,  as  before  stated,  become  more  brightly 
coloured  in  the  spring,  not  by  a  yemal  moult,  but  either  by  an 
actual  change  of  colour  in  the  feathers,  or  by  their  obscurely- 
coloured  deciduary  margins  being  shed.  Changes  of  colour  thus 
caused  may  last  for  a  longer  or  shorter  time.  In  the  FeUcanua 
onocrotdlus  a  beautiful  rosy  tint,  with  lemon-coloured  marks  on 
the  breast,  overspreads  the  whole  plumage  in  the  spring ;  but 
these  tints,  as  Mr.  Sclater  states," do  not  last  long,  di8apx)earing 
"  generally  in  about  six  weeks  or  two  months  after  they  have 
"  been  attained."  Certain  finches  shed  the  margins  of  their 
feathers  in  the  spring,  and  then  become  brighter  coloured,  while 
other  finches  undergo  no  such  change.  Thus  the  FringiUa  triatis 
of  the  United  States  (as  well  as  many  other  American  species) 


*'  For  the  foregoing  statements 
in  regard  to  partial  moults,  and 
on  old  males  retaining  their  nuptial 
plumage,  see  Jerdou,  on  bustards 
and  plovers,  in  '  Birds  of  India,'  vol. 
iii.  pp.  617,  637,  709,  711.  Also 
Blyth  in  » Land  and  Water,'  1867, 
p.  84.  On  the  moulting  of  Para- 
disea,  see  an  interesting  article  by 
Dr.  W.  Marshall,  *  Archives  Neerlan- 
daises,'  torn.  vi.  187|.  On  the  Vidua, 
•Ibis,'  vol.  iii.  1861,  p.  133.  On 
the  Drongo-shrikes,  Jerdon,  ibid, 
vol.  i.  p.  435.    On  the  vernal  moult 


of  the  Ilerodias  hAulcus^  Mr.  S.  S. 
Allen,  in  <Ibis,'  1863,  p.  33.  On 
QaHu9  bankiva,  Blyth,  in  'Annals 
and  Mag.  of  Nat.  Hist.'  vol.  i.  1848, 
p.  455 ;  see,  also,  on  this  subject, 
mv  'Variation  of  Animals  under 
Domestication,'  vol.  i.  p.  236. 

•*  See  Macgillivray,  *  Hist.  British 
Birds '  (vol.  v,  pp.  34,  70,  and  223), 
on  the  moulting  of  the  Anatidse, 
with  quotations  from  Waterton  and 
Montagu.  Also  Yarrell,  'Hist,  of 
British  Birds,'  vol.  iii.  p.  243. 
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exhibits  its  bright  colours  only  when  the  winter  is  past,  whilst 
our  goldfinch,  which  exactly  represents  this  bird  in  habits,  and 
our  siskin,  which  represents  it  still  more  closely  in  structure, 
undergo  no  such  annual  change.  But  a  difference  of  this  kind 
in  the  plumage  of  allied  species  is  not  surprising,  for  with  the 
common  linnet,  which  belongs  to  the  same  family,  the  crimson 
forehead  and  breast  are  displayed  only  during  the  sunmer  in 
England,  whilst  in  Madeira  these  colours  are  retained  tlirou^- 
out  the  year." 

Display  by  Male  Bii-da  of  their  Plumage, — Ornaments  of  all 
kinds,  whether  permanently  or  temporarily  gained,  are  sedulously 
displayed  by  the  males,  and  apparently  serve  to  excite,  attract, 
or  fascinate  the  females.  But  the  males  will  sometimes  display 
their  ornaments,  when  not  in  the  presence  of  the  females,  as 
occasionally  occurs  with  grouse  at  their  balz-places,  and  as  may 
be  noticed  with  the  peacock;  this  latter  bird,  howeyer,  CTidently 
wishes  for  a  spectator  of  some  kind,  and,  as  I  hare  often  seen, 
will  shew  off  his  finery  before  poultry,  or  even  pigs.^  All  natu- 
ralists who  have  closely  attended  to  the  habits  of  birds,  whether 
in  a  state  of  nature  or  under  confinement,  are  unanimously  of 
opinion  that  the  males  take  delight  in  displaying  their  beauty. 
Audubon  frequently  speaks  of  the  male  as  endeavouring  in 
various  ways  to  charm  the  female.  Mr.  Gk>uld,  after  describing 
some  peculiarities  in  a  male  humming-bird,  says  he  has  no  doubt 
that  it  has  the  power  of  displaying  them  to  the  greatest  advantage 
before  the  female.  Dr.  Jerdon  ^  insists  that  the  beautiful  plum- 
age of  the  male  serves  "  to  fascinate  and  attract  the  female." 
Mr.  Bartlett,  at  the  Zoological  Gardens,  expressed  himself  to  uic 
in  the  strongest  terms  to  the  same  effect. 
'  It  must  be  a  grand  sight  in  the  forests  of  India  "  to  come 
"  suddenly  on  twenty  or  thirty  pea«fowl,  the  males  displaying 
"  their  gorgeous  trains,  and  strutting  about  in  all  the  pomp  ot 
'  pride  before  the  gratified  females."  The  wild  turkey-cock 
erects  his  glittering  plumage,  expands  his  finely-zoned  tail  and 
barred  wing-feathers,  and  altogether,  with  his  crimson  and 
blue  wattles,  makes  a  superb,  though  to  our  eyes,  grotesque 

**  On  the  pelican,  see  Sclater,  in  1863,  p.  230. 
'  Proc.  Zool.    Soc'   1868,    p.   265.         **  See  also  <  Ornamental  Poultry,' 

On  the  American  finches,  see  Au-  hj  Rer.  E.  S.  Dixon,  1848,  p.  8. 
dabon,  *  Ornith.  Biography,'  vol.  L         ••  *  Birds  of  India,'  introduct.  vol. 

pp.  174,  221,  and  Jerdon,  'Birds  of  1.  p.  xziv.;  on  the  peacock,  vol.  iii. 

India,'   vol.    ii.    p.    383.     On    the  p.  507.     See  Gould's  <  Introduction 

Frimjilla  cannahina  of  Madeira,'  Mr.  to  the  Trochilida?,'  1861,  pp.  15  and 

E.  Yernou  Harcourt,  *lbis,'  vol.  v.,  Ill, 
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^L^'cMfKub  trocM  (fig.  50)  H  rate  oJ  lu-.  »««■    >««■ 
in  the  world,  being  of  a  B^endid  mnasK.  •*'■■'■■    "'"• 
fathcH  coriously  trancated  and  iilniii««t.    Tu*  J-- -■• ' 
Ui-gnen,  shaded  with  red,  and  liiw  a  fv':!    »"ii-.  ■-  '■ 
B.  SchiHnbaTgk  has  daBcrilx^  tinar  p^r-:  ;■    !*■    '■ 
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-  to^  «P  i"  b«d. '-^ ->'«^^  ^"^  rt«  it 
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"  gabbled  some  kind  of  note^  and  was  relieved  by  another.  Thus 
"  three  of  them  successively  took  the  field,  and  then,  with  self- 
"  approbation,  withdrew  to  rest."  The  Indians,  in  order  to 
obtidn  their  skins,  wait  at  one  of  the  meeting-places  till  the 
birds  are  eagerly  engaged  in  dancing,  and  then  are  able  to  kill 
with  their  poisoned  arrows  four  or  five  males,  one  after  the 
other.^^  With  birds  of  paradise  a  dozen  or  more  fall-plimiaged 
males  congregate  in  a  tree  to  hold  a  dancing-party,  as  it  is 
called  by  the  natives:  and  here  they  fiy,  about,  raise  their  wings, 
elevate  their  exquisite  plumes,  and  make  them  vibrate,  and 
the  whole  tree  seems,  as  Mr.  Wallace  remarks,  to  be  filled  with 
waving  plumes.  When  thus  engaged,  they  become  so  absorbed 
that  a  skilful  archer  may  shoot  nearly  the  whole  party.  These 
birds,  when  kept  in  confinement  in  the  Malay  Archipelago,  are 
said  to  take  much  care  in  keeping  their  feathers  clean;  often 
spreading  them  out,  examining  them,  and  removing  eveiy  speck 
of  dirt.  One  observer,  who  kept  several  pairs  alive,  did  not  doubt 
that  the  display  of  the  male  was  intended  to  please  the  female."^ 
The  Gold  and  Amherst  pheasants  during  their  courtship  not 
only  expand  and  raise  their  splendid  frills,  but  twist  them,  as  I 
have  myself  seen,  obliquely  towards  the  female  on  whichever  side 
she  may  be  standing,  obviously  in  order  that  a  large  surface  may 
be  displayed  before  her.^  They  likewise  turn  their  beautiful 
tails  and  tail-coverts  a  little  towards  the  same  sid&  Mr.  Bartlett 
has  observed  a  male  Polyplectron  (fig.  51)  in  the  act  of  court- 
ship, and  has  shewn  me  a  specimen  stuffed  in  the  attitude 
then  assumed.  The  tail  and  wing-feathers  of  this  bird  are 
ornamented  with  beautiful  ocelli,  like  those  on  the  peacock's 
train.  Now  when  the  peacock  displays  himself,  he  expands  and 
erects  lus  tail  transversely  to  his  body,  for  he  stands  in  front 
of  the  female,  and  has  to  shew  off,  at  the  same  time,  his  rich 
blue  throat  and  breast.  But  the  breast  of  the  Polyplectron  is 
obscurely  coloured,  and  the  ocelli  are  not  confined  to  the  tail- 
feathers.  Consequently  the  Polyplectron  does  not  stand  in  front 
of  the  female ;  but  he  erects  and  expands  his  tail-feathers  a  little 
obliquely,  lowering  the  expanded  wing  on  the  same  side,  and 
raising  tliat  on  the  opposite  side.  In  this  attitude  the  ocelli 
over  the  whole  body  are  exposed  at  the  same  time  before  the 

•'  *  Journal  of  R.  Geograph.  Soc'         ••  Mr.   T.   W.   Wood   has   given 

Tol.  X.  1840,  p.  236.  (*  The  Student,'  April  1870,  p.  115) 

**  '  Annals  and  Mag.  of  Nat.  Hist.'  a  full  account  of  this  manner   of 

Tol.  ziii.  1854,  p.  157 ;  also  Wallace,  display,  hy  the  Gold  pheasant  and 

ihid.  vol.  XX.  1857,  p.  412,  and  <  The  by    the     Japanese     pheasant,    PK 

Malay  Archipelago,'  vol.  ii.  1869,  p.  tersioolor  ;  and  he  calls  it  the  lateral 

252.     Also  Dr.  Bennett,  as  quoted  or  one-sided  display. 
by  Brehm, '  Thierleben,'  B.  iii.  s.  326. 
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0768  of  tlie  admiring  female  in  ono  grand  bespangled  expanse. 
To  whichever  side  she  may  tarn,  the  expanded  wings  and  the 
obliqnelj-held  fail  are  turned  towards  her.  The  male  Tragopan 
pheasant  acts  in  nearly  the  same  manner,  for  he  raises  the 
feathers  of  the  body,  though  not  the  wing  itself,  on  the  side 


PoljplKafOB  cWmiulj,  miCo  (T.  W.  WooJ). 
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which  is  opposite  to  the  female,  and  which  would  otherwise  be 
concealed,  so  that  nearly  all  the  beautifully  spotted  feathers  aro 
exhibited  at  the  same  time. 

The  Argus  pheasant  affords  a  much  more  remarkable  case.  The 
immensely  developed  secondary  wing-feathers  are  confined  to  the 
male ;  and  each  is  ornamented  wi^  a  row  of  from  twenty  to 
twenty-three  ocelli,  above  an  inch  in  diameter.  These  feathers 
are  also  elegantly  marked  with  oblique  stripes  and  rows  of  spots 
of  a  dark  colour,  like  those  on  the  skin  of  a  tiger  and  leopard 
combined.  These  beautiful  ornaments  are  hidden  until  the  male 
shews  himself  off  before  the  female.  He  then  erects  his  tail,  and 
expands  his  wing-feathers  into  a  great,  almost  upright,  circular 
fan  or  shield,  which  is  carried  in  front  of  the  body.  The  neck 
and  head  are  held  on  one  side,  so  that  they  are  concealed  by  the 
fan;  but  the  bird  in  order  to  see  the  female,  before  whom  he  is 
displaying  himself,  sometimes  pushes  his  head  between  two  of 
the  long  wing-feathers  (as  Mr.  Bartlett  has  seen),  and  then  pre- 
sents a  grotesque  appearance.  This  must  be  a  frequent  habit 
with  the  bird  in  a  state  of  nature,  for  Mr.  Bartlett  and  his  son  on 
examining  some  perfect  skins  sent  from  the  East,  found  a  place 
octween  two  of  the  feathers,  which  was  much  frayed,  as  if  the 
head  had  here  frequently  been  pushed  through.  Mr.  Wood 
thinks  that  the  male  can  also  peep  at  tho  female  on  one  side, 
beyond  the  margin  of  the  fan. 

The  ocelli  on  the  wing-feathers  are  wonderful  objects;  for  they 
are  so  shaded  that,  as  the  Duke  of  Argyll  remarks,*^  they  stand 
oiit  like  balls  lying  loosely  within  sockets.  When  I  looked  at 
the  si)ecimen  in  the  British  Museum,  which  is  mounted  with  the 
wings  expanded  and  trailing  downwards,  I  was  however  greatly 
disappointed,  for  the  ocelli  appeared  flat,  or  even  concave.  But 
Mr.  Gould  soon  made  the  case  clear  to  me,  for  he  held  the 
feathers  erect,  in  the  position  in  which  they  would  naturally  be 
displayed,  and  now,  from  the  light  shining  on  them  from  above, 
each  ocellus  at  once  resembled  the  ornament  called  a  ball  and 
socket.  These  feathers  have  been  shewn  to  several  artists,  and 
all  have  expressed  their  admiration  at  the  perfect  shading.  It 
may  well  be  asked,  could  such  artistically  shaded  ornaments 
have  been  formed  by  means  of  sexual  selection  ?  But  it  will  be 
convenient  to  defer  giving  an  answer  to  this  question,  until  we 
treat  in  the  next  chapter  of  the  principle  of  gradation. 

The  foregoing  remarks  relate  to  the  secondary  wing-feathersj 
but  the  primary  wing-feathers,  which  in  most  gallinadeous  birds 
are  uniformly  coloured,  are  in  the  Argus  pheasant  equally 
wonderful.    They  are  of  a  soft  brown  tint  witii  numerous  dark 

••  *  The  Reign  of  Law,'  1867,  p.  203. 
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spots,  each  of  which  conBista  of  two  or  three  black  dots  with  a 
Burroanding  dark  ztme.  But  the  chief  omament  is  a  space 
paraliel  to  the  dark-bloe  shaft,  which  in  outline  forms  a  perfect 
second  feather  lying  within  the  true  feather.  This  inner  part  ia 
coloured  of  a  light«i  chesnut,  and  is  thickly  dotted  with  minute 
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wMte  ]X)ints.  I  have  shewn  this  feathor  to  several  persons,  and 
many  have  admired  it  even  more  than  the  ball  and  socket 
feathers,  and  have  declared  that  it  was  more  like  a  work  of  art 
than  of  natnre.  Now  these  feathers  'are  quite  hidden  on  all 
ordinary  occasions,  but  are  folly  displayed,  together  with  the 
long  secondary  feathers,  when  they  are  all  expanded  together  so 
as  to  form  the  Rreat  fan  or  shield. 

The  case  of  the  male  Argus  pheasant  is  eminently  interesting; 
because  it  affords  good  evidence  that  the  most  refined  beauty  may 
servo  as  a  sexual  charm,  and  for  no  other  purpose.    We  must  con* 
elude  that  this  is  the  case,  as  the  secondary  and  primary  wing:- 
feathers  are  not  at  all  displayed,  and  the  ball  and  socket  orna- 
ments are  not  exhibited  in  full  perfection,  until  the  male  assumes 
the  attitude  of  courtship.    The  Argus  pheasant  does  not  possess 
brilliant  colours,  so  that  his  success  in  love  appears  to  depend  on 
the  great  size  of  his  plumes,  and  on  the  elaboration  of  the  most 
elegant  ])attems.    Many  will  declare  that  it  is  utterly  incredible 
that  a  female  bird  should  be  able  to  appreciate  fine  shading  and 
exquisite  patterns.    It  is  undoubtedly  a  marvellous  fact  that  she 
should  possess  this  almost  human  degree  of  taste.    He  who 
thinks  that  ho  can  safely  gauge  the  discrimination  and  taste  ot 
the  lower  animals  may  deny  that  the  female  Argus  pheasant  can 
appreciate  such  refined  beauty ;  but  he  will  then  be  compelled 
to  admit  that  the  extraordinary  attitudes  assumed  by  the  male 
during  the  act  of  courtship,  by  which  the  wonderful  beauty  of 
his  plumage  is  fully  displayed,  are  purposeless;  and  this  is  a 
conclusion  which  I  for  one  will  never  admit. 

Although  so  many  pheasants  and  allied  gallinaceous  birds 
carefully  display  their  plumage  before  the  females,  it  is  remark- 
able, as  Mr.  Bartlett  informs  me,  that  this  is  not  the  case  with  the 
dull-coloured  Eared  and  Cheer  pheasants  (CrossoptUon  oMritum 
and  Phananua  vxdlichti);  so  that  these  birds  seem  conscious 
that  they  have  little  beauty  to  display.  Mr.  Bartlett  has  never 
seen  the  males  of  either  of  these  species  fighting  together,  though 
he  has  not  had  such  good  opportunities  for  observing  the  Cheer 
as  the  Eared  pheasant.  Mr.  Jenner  Weir,  also,  finds  that  all 
male  birds  with  rich  or  strongly-characterised  plumage  are 
more  quarrelsome  than  the  dull-coloured  species  belonging  to 
the  same  groups.  The  goldfinch,  for  instance,  is  far  moro 
pugnacious  than  the  linnet,  and  the  blackbird  than  the  thrush. 
Those  birds  which  undergo  a  seasonal  change  of  plumage  like- 
wise becomes  much  more  pugnacious  at  the  period  when  they 
are  most  gaily  ornamented.  No  doubt  the  males  of  some 
obscurely-coloured  birds  fight  desperately  together,  but  it 
appears  that  when  sexual  selection  has  been  hi^y  influential. 
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and  has  given  bright  colours  to  the  males  of  any  species,  it  has 
also  very  often  given  a  strong  tendency  to  pugnacity.  We  shall 
xneet  with  nearly  analogous  cases  when  we  treat  of  mammals. 
On  the  other  hand,  with  birds  the  power  of  song  and  brilliant 
colours  have  rarely  been  both  acquired  by  the  males  of  the  same 
species ;  but  in  this  case,  the  advantage  gained  would  have  been 
the  same,  namely,  success  in  charming  the  female.  Nevertheless 
it  must  be  owned  that  the  males  of  several  brilliantly  coloured 
birds  have  had  their  feathers  specially  modified  for  the  sake  of 
paroducing  instrumental  music,  though  the  beauty  of  this  cannot 
be  compared,  at  least  according  to  our  taste,  with  that  of  the 
Tocal  music  of  many  songsters. 

We  will  now  turn  to  male  birds  which  are  not  ornamented  in 
any  high  degree,  but  which  nevertheless  display  during  their 
courtship  whatever  attractions  they  may  possess.    These  cases 
are  in  some  respects  more  curious  than  the  foregoing,  and  have 
been  but  little  noticed.    I  owe  the  following  facts  to  Mr.  Weir, 
who  has  long  kept  confined  birds  of  many  kinds,  including  all  the 
British  FringillidsB  and  Emberizidse.  The  feusts  have  been  selected 
finom  a  large  body  of  valuable  notes  kindly  sent  me  by  him.    The 
bullfinch  makes  his  advances  in  front  of  the  female,  and  then 
pu£k  out  his  breast,  so  that  many  more  of  the  crimson  feathers 
are  seen  at  once  than  otherwise  would  be  the  case.    At  the 
same  time  he  twists  and  bows  his  black  tail  from  side  to  side  in 
a  ludicrous  manner.    The  male  chafSnch  also  stands  in  front  of 
the  female,  thus  shewing  his  red  breast  and  "  blue  bell,"  as  the 
fanciers  caJl  his  head ;  the  wings  at  the  same  time  being  slightly 
expanded,  with   the  pure  white  bands  on  the  shoulders  thus 
rendered  conspicuous.    The  common  linnet  distends  his  rosy 
breast,  slightly  expands  his  brown  wings  and  tail,  so  as  to  make 
the  b^  of  them  by  exhibiting  their  white  edgings.    We  must, 
however,  be  cautious  in  concluding  that  the  wings  are  spread 
out  solely  for  display,  as  some  birds  do  so  whose  wings  are 
not  beautifal.    This  is  the  case  with  the  domestic  cock,  but  it 
is  always  the  wing  on  the  side  opposite  to  the  female  which  is 
expanded,  and  at  the  same  time  scraped  on  the  ground.    The 
male  goldfinch  behaves  differently  from  all  other  finches:  his 
wings  are  beautifal,  the  shoulders  being  black,  with  the  dark- 
tipped  wing-feathers  spotted  with  white  and  edged  with  golden 
yellow.    When  he  courts  the  female,  he  sways  his  body  from 
Bide  to  side,  and  quickly  turns  his  slightly  expanded  wings  first 
to  one  side,  then  to  the  other,  with  a  golden  flashing  effect. 
Mr.  Weir  informs  me  that  no  other  British  finch  turns  thus 
from  side  to  side  during  his  courtship,  not  even  the  closely- 
allied  male  siskin,  for  he  would  not  thus  add  to  his  beauty. 
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Most  of  the  British  Buntings  are  phun  oolonred  biids ;  bat  in 
the  spring  the  feathers  on  the  head  of  the  nude  reed-bnnting 
{EinbvHata  aekceniculus)  acquire  a  fine  black  colour  by  the 
abrasion  of  the  dusky  tips;  and  these  are  erected  during  the 
act  of  courtship.  Mr.  Weir  has  kept  two  species  of  AirtftiiiiM^ 
from  Australia :  the  A,  castanaiis  is  a  very  small  and  chastely 
coloured  finch,  with  a  dark  tail,  white  rump,  and  jet-black  upper 
tail-coverts,  each  of  the  latter  being  marked  with  three  large  con- 
spicuous  oval  spots  of  white.'^  This  species,  when  courting  the 
female,  slightly  spreads  out  and  Yibrates  these  parti-coloured 
tail-coverts  in  a  very  peculiar  manner.  The  male  Amadina 
Lathami  behaves  very  differently,  exhibiting  before  the  female 
his  brilliantly  spotted  breast,  scarlet  rump,  and  scarlet  upper 
tail-coverts.  I  may  here  add  from  Dr.  Jerdon  that  the  Indian 
bulbul  (Pycnonotus  limmorrhous)  has  its  under  tail-coverts  of  a 
crimson  colour,  and  these,  it  might  be  thought,  could  never  be 
well  exhibited ;  but  the  bird  "  when  excited  often  spreads  them 
"  out  laterally,  so  that  they  can  be  seen  even  from  above.*" 
The  crimson  under  tail-coverts  of  some  other  birds,  as  with  one 
of  the  woodpeckers,  Ficus  major,  can  be  seen  without  any  such 
display.  The  common  pigeon  has  iridescent  feathers  on  the 
breast,  and  every  one  must  have  seen  how  the  male  infiates 
his  breast  whilst  courting  the  female,  thus  shewing  them  off 
to  the  best  advantage.  One  of  the  beautiful  bronze*winged 
pigeons  of  Australia  (OctfpJiaps  lophotea)  behaves,  as  described  to 
me  by  Mr.  Weir,  very  differently:  the  male,  whilst  standing 
before  the  female,  lowers  his  head  almost  to  the  ground,  spreads 
out  and  raises  his  tail,  and  half  expands  his  wings.  He  thaa 
alternately  and  slowly  raises  and  depresses  his  body,  so  that  the 
iridescent  metallic  feathers  are  all  seen  at  once,  and  glitter  in 
the  sun. 

Sufficient  facts  have  now  been  given  to  shew  with  what  care 
male  birds  display  their  various  charms,  and  this  they  do  with 
the  utmost  sldll.  Whilst  preening  their  feathers,  they  have 
frequent  opportunities  for  admiring  themselves,  and  of  studying 
how  best  to  exhibit  their  beauty.  But  as  all  the  males  of  the 
same  species  display  themselves  in  exactly  the  same  manner,  it 
appears  that  actions,  at  first  perhaps  intentional,  have  become 
instinctive.  If  so,  we  ought  not  to  accuse  birds  of  conscious 
vanity;  yet  when  we  see  a  x)eacock  strutting  about,  with  ex- 
panded and  quivering  tail-feathers,  he  seems  the  very  emblem 
of  pride  and  vanity. 

*^  For   the   description   of   these     p.  417. 
birds,  see  Gould's  *  Handbook  to  the  •*  *Birds  of  India,'  vol.  ii.  p.  96. 

Birds  of   Australia,'  vol.   i.    1865, 
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The  yarions  omaments  possessed  by  the  males  are  oertainly 
of  the  highest  importance  to  them,  for  in  some  cases  they  have 
been  acquired  at  the  expense  of  greatly  impeded  powers  of 
flight  or  of  running.  The  African  night-jar  (Cosmetomis),  which 
during  the  pairing-season  has  one  of  its  primary  wing-feathers 
developed  into  a  streamer  of  very  great  length,  is  thereby  much 
retarded  in  its  flight,  although  at  other  times  remarkable  for  its 
swiftness.  The  "  unwieldy  size  "*  of  the  secondary  wing-feathers 
of  the  male  Argus  pheasant  are  said  "  almost  entirely  to  deprive 
"  the  bird  of  flight"  The  fine  plumes  of  male  birds  of  paiudise 
trouble  them  during  a  high  wind.  The  extremely  long  tail- 
feathers  of  the  male  widow-birds  (Vidua)  of  Southern  Africa 
render  "  their  flight  heavy ; "  but  as  soon  as  these  are  cast  off 
they  fly  as  well  as  the  females.  As  birds  always  breed  when 
food  is  abundant,  the  males  probably  do  not  suffer  much  in- 
convenience in  searching  for  food  from  their  impeded  powers 
of  movement ;  but  there  can  hardly  be  a  doubt  that  they  must 
be  much  more  liable  to  be  struck  down  by  birds  of  prey.  Nor 
can  we  doubt  that  the  long  train  of  the  peacock  and  the  long 
tail  and  wing-feathers  of  the  Argus  pheasant  must  render  them 
an  easier  prey  to  any  prowling  tiger-cat,  than  would  otherwise 
be  the  case.  Even  the  bright  colours  of  many  male  birds  cannot 
fail  to  make  them  conspicuous  to  their  enemies  of  all  kinds. 
Hence,  as  Mr.  Gk)uld  has  remarked,  it  probably  is  that  such 
birds  are  generally  of  a  shy  disposition,  as  if  conscious  that  their 
beauty  was  a  source  of  danger,  and  are  much  more  difficult 
to  discover  or  approach,  than  the  sombre  coloured  and  compa- 
ratively tame  females,  or  than  the  young  and  as  yet  unadorned 
males.** 

It  is  a  more  curiqus  fact  that  the  males  of  some  birds  which 
are  provided  with  special  weapons  for  battle,  and  which  in  a 
state  of  nature  are  so  pugnacious  that  they  often  kill  each  other, 
suffer  from  possessing  certain  omaments.  Cock-fighters  trim 
the  hackles  and  cut  off  the  combs  and  gills  of  their  cocks ;  and 
the  birds  are  then  said  to  be  dubbed.  An  undubbed  bird,  as  Mr. 
Tegetmeier  insists,  "  is  at  a  fearful  disadvantage;  the  comb  and 

gills  offer  an  easy  hold  to  his  adversary's  beak,  and  as  a  cock 

always  strikes  where  he  holds,  when  once  he  has  seized  his  foo. 


It 


•'  On  the  Cosmetornis,  see  Living-  widow-bird,  Barrow's  *  Travels  in 
stone's  *  Expedition  to  the  Zambesi/  Africa,*  vol.  i.  p.  243,  and  *  Ibis,* 
1865,  p.  66.  On  the  Argus  pheasant,  vol.  iii.  1861,  p.  133.  Mr.  Gould, 
Jardine's  *  Nat.  Hist.  Lib. :  Birds,*  on  the  shyness  of  male  birds,  *  Hand- 
vol,  xiv.  p.  167.  On  Birds  of  book  to  Birds  of  Australia,*  vol.  i. 
Paradise,  I-esson,  quoted  by  Brehm,  1865,  pp.  210,  457, 
« Thierleben,*  B.  ill.  s.  325.    On  the 
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"  he  has  him  entirely  in  his  power.    Even  supposing  that  the 
"  hird  is  not  killed,  the  loss  of  hlood  suffered  by  an  undubbed 
'*  cock  is  much  greater  than  that  sustained  by  one  that  has  been 
"  trimmed."  ^    Young  turkey-cocks  in  fighting  always  seize  fao]d 
of  each  other's  wattles ;  and  I  presume  that  the  old  birds  fight  in 
the  same  manner.    It  may  perhaps  be  objected  that  the  comb 
and  wattles  are  not  ornamental,  and  cannot  be  of  service  to  the 
birds  in  this  way ;  but  even  to  our  eyes,  the  beauty  of  the  glossy 
black  Spanish  cock  is  much  enhanced  by  his  white  face  and 
crimson  comb;  and  no  one  who  has  ever  seen  the  splendid  blue 
wattles  of  the  male  Tragopan  pheasant,  distended  in  courtehip, 
can  for  a  moment  doubt  that  beauty  is  the  object  gained.    From 
the  foregoing  fEU^is  we  clearly  see  that  the  plumes  and  other 
ornaments  of  the  males  must  be  of  the  highest  importance  to 
them;  and  we  further  see  that  beauty  is  even  sometimes  more 
important  than  success  in  battle. 


CHAPTEK  XIV. 
Birds— con  tinned. 


Choice  exerted  by  the  female — Length  of  courtship — Unpaired  birds—* 
Mental  qualities  and  taste  for  the  beautiful — Preference  or  antipathy- 
shewn  by  the  female  for  particular  males — ^Variability  of  birds — Varia- 
tions sometimes  abrupt — Laws  of  variation — Formation  of  ocelli — 
Gradations  of  character — Case  of  Peacock,  Argns  pheasant,  and  Urosticte. 

When  the  sexes  differ  in  beauty,  or  in  the  power  of  singing,  or 
in  producing  what  I  have  called  instrumental  music,  it  is  almost 
invariably  the  male  who  surpasses  the  female.  These  qualities, 
as  we  have  just  seen,  are  evidently  of  high  importance  to  the 
male.  When  they  are  gained  for  only  a  part  of  the  year  it  is 
always  before  the  breeding-season.  It  is  the  male  alone  who 
elaborately  displays  his  varied  attractions,  and  often  i)erform8 
strange  antics  on  the  groimd  or  in  the  air,  in  the  presence  of  the 
female.  Each  male  drives  away,  or  if  he  can,  kills  his  rivals. 
Hence  we  may  conclude,  that  it  is  the  object  of  the  male  to  induce 
the  female  to  pair  with  him,  and  for  this  purpose  he  tries  to  ex- 
cite or  charm  her  in  various  ways ;  and  this  is  the  opinion  of  all 
those  who  have  carefully  studied  the  habits  of  living  birds.  But 
there  remains  a  question  which  has  an  all-important  bearing  on 
sexual  selection,  namely,  does  every  male  of  the  same  species 
excite  and  attract  the  female  equally?  Or  does  she  exert  a  choice, 
and  prefer  certain  males  ?  This  latter  question  can  be  answered 
in  fhe  affirmative  by  much  direct  and  indirect  evidence.   It  is  far 

•*  Tegetmeier,  »The  Poultry  Book,'  1866,  p.  139. 
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more  difficult  to  decide  what  qualities  determine  the  choice  of  the 
females ;  but  here  again  we  haye  some  direct  and  indirect  evi- 
dence that  it  is  to  a  large  extent  the  external  attractions  of  the 
male;  though  no  donbt  his  irigonr,  courage,  and  other  mental 
qualities  come  into  play.  We  will  begin  with  the  indirect  evidence. 
Length  of  Couristdp. — The  lengthened  period  during -which 
both  sexes  of  certain  birds  meet  day  after  day  at  an  appointed 
place  probably  depends  partly  on  the  courtship  being  a  pro- 
longed afiair,  and  partly  on  reiteration  in  the  act  of  pairing. 
Thus  in  Germany  and  Scandinavia  the  balzeng  or  leks  of  the 
black-cocks  last  from  the  middle  of  March,  all  through  April 
into  May.  As  many  as  forty  or  fifty,  or  even  more  birds  con- 
gregate at  the  leks;  and  the  same  place  is  often  frequented 
during  successive  years.  The  lek  of  the  capercailzie  lasts  from 
the  end  of  March  to  the  middle  or  even  end  of  May.  In  North 
America  "the  partridge  dances"  of  the  Tttrw  phcmandlm 
"  last  for  a  month  or  more."  Other  kinds  of  grouse,  both  in 
North  America  and  Eastern  Siberia,^  follow  nearly  the  same 
habits.  The  fowlers  discover  the  hillocks  where  the  ruffs  con- 
gregate by  the  grass  being  trampled  bare,  and  this  shews  that 
the  same  spot  is  long  frequented.  The  Indians  of  Guiana  are 
well  acquainted  with  the  cleared  arenas,  where  they  expect  to 
find  the  beautiful  cocks  of  the  Rock;  and  the  natives  of  New 
Guinea  know  the  trees  where  from  ten  to  twenty  male  birds  of 
paradise  in  fall  plumage  congregate.  In  this  latter  case  it  is 
not  expressly  stated  that  the  females  meet  on  the  same  trees,  but 
the  himters,  if  not  specially  asked,  would  probably  not  mention 
their  presence,  as  their  skins  are  valueless.  Small  parties  of  an 
African  weaver  {Phcew)  congregate,  during  the  breeding-season, 
and  x)erform  for  hours  their  graceful  evolutions.  Large  numbers 
of  the  Solitary  snipe  {Scdlopax  major)  assemble  during  dusk  in 
a  morass ;  and  the  same  place  is  frequented  for  the  same  purpose 
during  successive  years;  here  they  may  be  seen  running  about 
"  like  so  many  large  rats,"  puffing  out  their  feathers,  flapping 
their  wings,  and  uttering  the  strangest  cries.^ 


^  Kordman  describes  Q  Bull.  Soc. 
Imp.  des  Nat.  Moscou,'  1861,  torn, 
xxxiv.  p.  264)  the  balzen  of  Tetrao 
nrot/aUoides  in  Amur  Land.  He 
estimated  the  number  of  birds 
assembled  at  aboTe  a  hundred,  not 
counting  the  females,  which  lie  hid 
in  the  surrounding  bushes.  The 
noises  uttered  difier  from  those  of 
T,  urofjnllus. 

*  With  respect  to  the  assemblages 


of  the  above  named  grouse  see 
Brehm,  *Thierleben,'B.  iv.  s.  350; 
also  L.  Lloyd,  '  Game  Birds  of 
Sweden/ 1867,  pp.  19, 78.  Richard- 
son, *  Fauna  Bor.  Americana,'  Birds, 
p.  362.  Keferences  in  regard  to  the 
assemblages  of  other  birds  have 
already  been  given.  On  Paradisea 
see  WiiUace,  in  'Annals  and  Mag. 
of  Nat.  Hist.'  vol.  xx.  1857,  p.  412. 
On  the  sni|>e,  Lloyd,  ibid.  p.  221. 
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Some  of  the  above  birds, — ^the  black-cook,  capercaibdej 
pheasant-groTise,  ruff.  Solitary  snipe,  and  perhaps  others,— are,  as 
is  believed,  polygamists.  With  such  birds  it  might  have  beeo 
thought  that  the  stronger  males  would  simply  have  driven  away 
the  weaker,  and  then  at  once  have  taken  possession  of  as  many 
females  as  possible ;  but  if  it  be  indispensable  for  the  male  to 
excite  or  please  the  female,  we  can  understand  the  length  of  the 
courtship  and  the  congregation  of  so  many  individuals  of  both 
sexes  at  the  same  spot.  Certain  strictly  monogamous  species 
likewise  hold  nuptial  assemblages ;  this  seems  to  be  the  case  in 
Scandinavia  with  one  of  the  ptarxnigans,  and  their  leks  last  from 
the  middle  of  March  to  the  middle  of  May.  In  Australia  tiie 
lyre-bird  {Menura  supefhd)  forms  "  small  round  hillocks,"  and 
the  M.  Alherti  scratches  for  itself  shallow  holes,  or,  as  they  are 
called  by  the  natives,  corroborying  places,  where  it  is  believed 
both  sexes  assemble.  The  meetings  of  the  M.  superba  are  some- 
times very  large ;  and  an  account  has  lately  been  published '  by 
a  traveller,  who  heard  in  a  valley  beneath  him,  thickly  covered 
with  scrub,  "a  din  which  completely  astonished"  him;  on 
crawling  onwards  he  beheld  to  his  amazement  about  one  hun- 
dred and  fifty  of  the  magnificent  lyre-cocks,  "  ranged  in  order  of 
"  battle,  and  fighting  with  indescribable  fury."  The  bowers  of 
the  Bower-birds  are  the  resortof  both  sexes  during  the  breeding- 
season  ;  and  "  here  the  males  meet  and  contend  with  each  other 
"  for  the  favours  of  the  female,  and  here  the  latter  assemble  and 
"  coquet  with  the  males."  With  two  of  the  genera,  the  same 
bower  is  resorted  to  during  many  years.^ 

The  common  magpie  (Cotvim  pica,  Linn.),  as  I  have  been  in- 
formed by  the  Bev.  W.  Darwin  Fox,  used  to  assemble  from  all 
parts  of  Delamere  Forest,  in  order  to  celebrate  the  "  great  mag- 
pie marriage."  Some  years  ago  these  birds  abounded  in  extra- 
ordinary numbers,  so  that  a  gamekeeper  killed  in  one  morning 
nineteen  males,  and  another  killed  by  a  single  shot  seven  birds 
at  roost  together.  They  then  had  the  habit  of  assembling  very 
early  in  the  spring  at  particular  spots,  where  they  could  be  seen 
in  flocks,  chattering,  sometimes  fighting,  bustling  and  flying 
about  the  trees.  The  whole  affiur  was  evidently  considered  by 
the  birds  as  one  of  the  highest  importance.  Shortly  after  the 
meeting  they  all  separated,  and  were  then  observed  by  Mr.  Fox 
and  others  to  be  paired  for  the  season.  In  any  district  in  which 
a  species  does  not  exist  in  large  numbers,  great  assemblages 
cannot,  of  course,  be  held,  and  the  same  species  may  haye 

»  Quoted  by  Mr.  T.  W.  Wood  in     of  Australia,'  vol.  i.  pp.  300,  308, 
the  *  Student,*  April,  1870,  p.  125.       448,  451.    On  the  ptarmigan,  above 
*  Gould,  *  Handbook  to  the  Birdb     alluded  to,  see  Lloyd,  ibid.  p.  129. 
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di£Eeieiit  habits  in  different  conntries.  For  instance,  I  have 
heard  of  only  one  instance,  from  Mr.  Wodderbnm,  of  a  regular 
assemblage  of  black  game  in  Scotland,  yet  these  assemblages 
are  so  well  known  in  Germany  and  Scandinavia  that  they  have 
Teceived  special  name& 

Unpaired  Birds, — From  the  fiu5ts  now  given,  we  may  conclude 
that  the  courtship  of  birds,  belonging  to.  widely  different  groups, 
is  often  a  prolonged,  delicate,  and  troublesome  afi^Edr.  There  is 
even  reason  to  suspect,  improbable  as  this  will  at  first  appear, 
that  some  males  and  females  of  the  same  species,  inhabiting  the 
same  dislarict,  do  not  always  please  each  other,  and  consequently 
do  not  pair.  Many  accounts  have  been  published  of  either  the 
maleor  female  of  a  pair  having  been  shot,  and  quickly  replaced 
by  another.  This  has  been  observed  more  frequently  with  the 
magpie  than  with  any  other  bird,  owing  perhaps  to  its  conspic- 
uous appearance  and  nest.  The  illustrious  Jemier  states  that 
in  Wiltshire  one  of  a  pair  was  daily  shot  no  less  than  seven 
times  successively,  "but  all  to  no  purpose,  for  the  remaining 
"  magpie  soon  found  another  mate";  and  tiie  last  ])air  reared 
their  young.  A  new  partner  is  generally  found  on  the  succeed- 
ing day ;  but  Mr.  Thompson  gives  the  case  of  one  being  replaced 
on  the  evening  of  the  same  day.  Even  after  the  eggs  are  hatched, 
if  one  of  the  old  birds  is  destroyed  a  mate  will  often  be  found ;  this 
occurred  after  an  interval  of  two  days,  in  a  case  recently  observed 
by  one  of  Sir  J.  Lubbock's  keepers.^  The  first  and  most  obvious 
conjecture  is  that  male  magpies  must  be  much  more  numerous 
than  females ;  and  that  in  the  above  cases,  as  well  as  in  many 
others  which  could  be  given,  the  males  alone  had  been  killed. 
This  apparently  holds  good  in  some  instances,  for  the  game- 
keepers in  Belamere  Forest  assured  Mr.  Fox  that  the  magpies 
and  carrion-crows  which  they  formerly  killed  in  succession  in 
large  numbers  near  their  nests,  were  all  males ;  and  they  accounted 
for  this  fact  by  the  males  being  easily  killed  whilst  bringing  food 
to  the  sitting  females.  Macgillivray,  however,  gives,  on  the 
authority  of  an  excellent  observer,  an  instance  of  three  magpies 
successively  kUled  on  the  same  nest,  which  were  all  females ;  and 
another  case  of  six  magpies  successively  killed  whilst  sitting  on 
the  same  eggs,  which  renders  it  probable  that  most  of  them  were 
females ;  though,  as  I  hear  from  Mr.  Fox,  the  male  will  sit  on  the 
eggs  when  the  female  is  killed. 

Sir  J.  Lubbock's  gamekeeper  has  repeatedly  shot,  but  how 
often  he  could  not  say,  one  of  a  pair  of  jays  (Oarrulus  glandarius), 

*  On  magpies,  Jenner,  in  '  Phil.  p.  570.  Thompson,  in  *  Annals  and 
Transact.'  1824,  p.  21.  Macgil-  Mag.  of  Nat.  Hist.'  vol.  yiii.  1842, 
livraj,  *HUt.  British  Birds,'  vol.  i.     p.  494. 
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and  has  neyer  failed  shortly  afterwards  to  find  the  sorviTOff 
re-matched.  Mr.  Fox,  Mr.  F.  Bond,  and  others  have  shot  one  of 
a  pair  of  carrion-crows  {Cwv%i%  corone),  but  the  nest  was  soon 
again  tenanted  by  a  pair.  These  birds  are  rather  common;  but 
the  peregrine-falcon  (Fcdco  peregrine)  is  rare,  yet  Mr.  Thompson 
states  that  in  Ireland  "  if  either  an  old  male  or  female  be  killed 
''  in  the  breeding-season  (not  an  uncommon  circumstance), 
"  another  mate  is  found  within  a  very  few  days,  so  that  the 
eyries,  notwithstanding  such  casualties,  are  sure  to  turn  out 
their  complement  of  young."  Mr.  Jenner  Weir  has  known  the 
same  thing  with  the  peregrine-falcons  at  Beachy  Head.  The 
same  obserrer  informs  me  that  three  kestrels  (Fctleo  Unnuneuhis), 
all  males,  were  killed  one  after  the  other  whilst  attending  the 
same  nest ;  two  of  these  were  in  mature  plumage,  but  the  third 
was  in  the  plumage  of  the  previous  year.  Even  with  the  rare 
golden  eagle  (Aquila  chrysaitos),  Mr.  Birkbeck  was  assured  by  a 
trustworthy  gamekeeper  in  Scotland,  that  if  one  is  killed,  another 
is  soon  found.  So  with  the  white  owl  {Strix  flammea), "  the 
"  surviyor  readily  found  a  mate,  and  the  mischief  went  on.** 

White  of  Selbome,  who  gives  the  case  of  the  owl,  adds  that 
he  knew  a  man,  who  from  believing  that  partridges  when  paired 
were  disturbed  by  the  males  fighting,  used  to  shoot  them ;  and 
though  he  had  widowed  the  same  female  several  times,  she 
always  soon  found  a  fresh  partner.  This  same  naturalist  ordered 
the  sparrows,  which  deprived  the  house-martins  of  their  nests, 
to  be  shot;  but  the  one  which  was  left,  "be  it  cock  or  hen, 
"  presently  procured  a  mate,  and  so  for  several  times  following." 
I  could  add  analogous  cases  relating  to  the  chaffinch,  nightingale, 
and  redstart.  With  respect  to  the  latter  bird  {Phcenicura  ruti- 
ciH(i),  a  writer  expresses  much  surprise  how  the  sitting  female 
could  so  soon  have  given  effectual  notice  that  she  was  a  widow, 
for  the  species  was  not  common  in  the  neighbourhood.  Mr. 
Jenner  Weir  has  mentioned  to  me  a  nearly  similar  case;  at 
Blackheath  he  never  sees  or  hears  the  note  of  the  wild  bullfinch, 
yet  when  one  of  his  caged  males  has  died,  a  wild  one  in  the  course 
of  a  few  days  has  generally  come  and  perched  near  the  widowed 
female,  whose  call-note  is  not  loud.  I  will  give  only  one  other  fiict, 
on  the  authority  of  this  same  observer ;  one  of  a  pair  of  starlings 
(Stumtts  vidgaris)  was  shot  in  the  morning;  by  noon  a  new 
mate  was  found ;  this  was  again  shot,  but  before  night  the  'pair 
was  complete ;  so  that  the  disconsolate  widow  or  widower  was 
thrice  consoled  during  the  same  day.  Mr.  Engleheart  also 
informs  me  that  he  used  during  severi^  years  to  shoot  one  of  a 
pair  of  starlings  which  built  in  a  hole  in  a  house  at  Blackheath ; 
but   the  loss  was  always  immediately  repaired.    During  ono 
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fieason  he  kept  an  account,  and  found  that  he  had  shot  thirty-five 
birds  from  the  same  nest;  these  consisted  of  both  males  and 
females,  but  in  what  proportion  he  could  not  say :  neyertheless, 
after  all  this  destruction,  a  brood  was  reared.* 

These  &cts  well  deserye  attention.  How  is  it  that  there  are 
birds  enough,  ready  to  replace  immediately  a  lost  mate  of  either 
sex  ?  Magpies,  jays,  carrion-crows,  partridges,  and  some  other 
birds,  are  always  seen  during  the  spring  in  pairs,  and  never  by 
themselves ;  and  these  offer  at  first  sight  the  most  perplexing 
cases.  But  birds  of  the  same  sex,  although  of  course  not  truly 
paired,  sometimes  live  in  pairs  or  in  small  parties,  as  is  known 
to  be  the  case  with  pigeons  and  partridges.  Birds  also  sometimes 
live  in  triplets,  as  has  been  observed  with  starlings,  carrion-crows, 
parrots,  and  partridges.  With  partridges  two  females  have  been 
known  to  live  with  one  male,  and  two  males  with  one  female. 
In  all  such  cases  it  is  probable  that  the  union  would  be  easily 
broken ;  and  one  of  the  three  would  readily  pair  with  a  widow  or 
widower.  The  males  of  certain  birds  may  occasionally  bo  hoard 
ix>uring  forth  their  love-song  long  after  the  proper  time,  shew- 
ing that  they  have  either  lost  or  never  gained  a  mate.  Death 
from  accident  or  disease  of  one  of  a  pair,  would  leave  the  other 
free  and  single;  and  there  is  reason  to  believe  that  female  birds 
during  the  breeding-season  are  especially  liable  to  premature 
death.  Again,  birds  which  have  hEid  their  nests  destroyed,  or 
barren  pairs,  or  retarded  individuals,  would  easily  be  induced  to 
desert  their  mates,  and  would -probably  be  glad  to  take  what 
share  they  could  of  the  pleasures  and  duties  of  rearing  offspring 
although  not  their  own.''  Such  contingencies  as  these  probably 
explain  most  of  the  foregoing  cases.^   Nevertheless,  it  is  a  strange 


^  On  the  peregrine  falcon  see 
Thompson,  ^Nat.  Hist,  of  Ireland, 
Birds,'  vol.  i.  1849,  p.  39.  On  owls, 
sparrows,  and  partridges,  see  White, 
'  Nat.  HisL  of  Selborne,'  edit,  of 
1825,  vol.  i.  p.  139.  On  the  Phoeni- 
cnra,  see  London's  ^Mag.  of  Nat. 
Hist.'  vol.  vii.  1834,  p.  245.  Brehm 
('Thierleben,'  B.  iv.  s.  991)  also 
alludes  to  cases  of  birds  thrice  mated 
during  the  same  day. 

'  See  White  ('Nat.  HUt.  of  Sel- 
bome,'  1825,  rol.  i.  p.  140)  on  the 
existence,  early  in  the  season,  of 
small  coveys  of  male  partridges,  of 
which  fact  I  have  heard  other  in- 
stances. See  Jenner,  on  the  retarded 
state  of  the  generative  organs  in 
certain  birds,  in  *•  Phil.  Transact.' 


1824.  In  regard  to  birds  living  in 
triplets,  I  owe  to  Mr.  Jenner  Weir 
the  cases  of  the  starlings  and  parrots, 
and  to  Mr.  Fox,  of  partridges;  on 
carrion-crows,  see  the  *  Field/  1868, 
p.  415.  On  various  male  birds 
singing  after  the  proper  period,  see 
Rer.  L.  Jenyns,  *  Observations  in 
Natural  History,'  1846,  p.  87. 

*  The  following  case  has  been 
given  (*  The  Times,'  Aug.  6th,  1868) 
by  the  Rev.  F.  0.  Morris,  on  the 
authority  of  the  Hon.  and  Rev.  O. 
W.  Forester.  "The  gamekeeper 
"  here  found  a  hawk's  nest  this  year, 
"  with  five  young  ones  on  it.  He 
"  took  four  and  killed  them,  but 
*'  left  one  with  its  wings  clipped  as 
^  a  decoy  to  destroy  the  old  ones  by. 
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fact  that  within  the  same  district,  dnring  the  height  of  the 
breeding-season,  there  should  be  so  many  males  and  females 
always  ready  to  repair  the  loss  of  a  mated  bird.  Why  do  not 
such  spore  birds  immediately  pair  together?  Have  we  not  some 
reason  to  suspect,  and  the  suspicion  has  occurred  to  Mr.  Jenner 
Weir,  that  as  the  courtship  of  birds  appears  to  be  in  many  cases 
prolonged  and  tedious,  so  it  occasionally  happens  that  certain 
males  and  females  do  not  succeed  during  the  proper  season,  in 
exciting  each  other's  love,  and  consequently  do  not  pair?  This 
suspicion  will  appear  somewhat  less  improbable  after  we  have 
seen  what  strong  antipathies  and  preferences  female  birds 
occasionally  evince  towards  particular  males. 

Mental  QunlitieR  of  Birds,  and  their  Tatte  for  the  Beautiful, — 
Before  we  farther  discuss  the  question  whether  the  females 
select  the  more  attractive  males  or  accept  the  first  whom  they 
may  encounter,  it  will  be  advisable  briefly  to  consider  the 
mental  powers  of  birds.  Their  reason  is  generally,  and  perhaps 
jiistly,  ranked  as  low  ;  yet  some  facts  could  be  given  *  leading  to 
an  opposite  conclusion.  Low  x)owers  of  reasoning,  however,  are 
compatible,  as  we  see  with  mankind,  with  strong  a£fections, 
acute  perception,  and  a  taste  for  the  beautiful ;  and  it  is  with 
these  latter  qualities  that  we  are  here  concerned.  It  has  often 
been  said  that  parrots  become  so  deeply  attached  to  each  other 
that  when  one  dies  the  other  pines  for  a  long  time;  but  Mr. 
Jenner  Weir  thinks  that  with  most  birds  the  strength  of  their 
affection  has  been  much  exaggerated.  Nevertheless  when  one  of  a 
pair  in  a  state  of  nature  has  been  shot,  the  survivor  has  been  heard 
for  days  afterwards  uttering  a  plaintive  call ;  and  Mr.  St  John 
gives  various  facts  proving  the  attachment  of  mated  birds.** 


"  They  were  both  shot  next  day,  in 
'*  the  act  of  feeding  the  young  one, 
''and  the  keeper  thought  it  was 
'*  done  with.  The  next  day  he  came 
*'  again  and  found  two  other  chad- 
*'  table  hawks,  who  had  come  with 
**  an  adopted  feeling  to  succour  the 
"  orphan.  These  two  he  killed,  and 
*'  then  left  the  nest.  On  returning 
''afterwards  he  found  two  more 
"  charitable  indiriduals  on  the  same 
"  errand  of  mercy.  One  of  these  he 
"killed ;  the  other  he  also  shot, 
"but  could  not  find.  No  more 
"  came  on  the  like  fruitless  errand.'* 
•  I  am  indebted  to  Pi-of.  Newton 
for  the  following  passage  from  Mr. 
Adam's  'Travels  of  a  Naturalist,' 


1870,  p.  278.  Si>eaking  of  Japanese 
nut-hatches  in  confinement  he  says : 
"  Instead  of  the  more  yielding  fruit 
"  of  the  yew,  which  is  the  usual 
"  food  of  the  nut-hatch  of  Japan,  at 
"  one  time  I  substituted  hard  hazel- 
"nuts.  As  the  bird  was  unable 
"  to  crack  them,  he  placed  them  one 
"  by  one  in  his  water-glass,  evidently 
"  with  the  notion  that  thev  would 
"  in  time  become  softer — an  interest- 
"ing  proof  of  intelligence  on  the 
"part  of  these  birds." 

i«  'A  Tour  in  SutherlandshiK,' 
vol.  i.  1849,  p.  185.  Dr.  Buller 
says  ('Birds  of  New  Zealand,'  1872, 
p.  56)  that  a  male  King  Lory  was 
killed ;  and  the  female  "  fretted  and 
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Mr.  Bennett  relates^'  that  in  China  after  a  drake  of  the  beantifol 
mandarin  Teal  had  been  stolen,  the  duck  remained  disconsolate, 
though  sedulously  courted  by  another  mandarin  drake,  who  dis- 
played before  her  all  his  charms.  After  an  interval  of  three 
weeks  the  stolen  drake  was  recovered,  and  instantly  the  pair 
recognised  each  other  with  extreme  joy.  On  the  other  hand 
starlings,  as  we  have  seen,  may  be  consoled  thrice  in  the  same 
day  for  the  loss  of  their  mates.  Pigeons  have  such  exceUent 
local  memories,  that  they  have  been  known  to  return  to  their 
former  homes  after  an  interval  of  nine  'months,  yet,  as  I  hear 
from  Mr.  Harrison  Weir,  if  a  i)air  which  naturally  would  remain 
mated  for  life  be  separated  for  a  few  weeks  during  the  winter, 
and  afterwards  matched  with  other  birds,  the  two,  when  brought 
together  again,  rarely,  if  ever,  recognise  each  other. 

Birds  sometimes  exhibit  benevolent  feelings*,  they  will  feed 
the  deserted  young  ones  even  of  distinct  sjKicics,  but  this  perhaps 
ought  to  be  considered  as  a  mistaken  instinct.  They  will  feed, 
as  shewn  in  an  earlier  part  of  this  work,  adult  birds  of  their  own 
species  which  have  become  blind.  Mr.  Buxton  gives  a  curious 
account  of  a  parrot  which  took  care  of  a  frost-bitten  and  crippled 
bird  of  a  distinct  species,  cleansed  her  feathers,  and  defended  her 
from  the  attacks  of  the  other  parrots  which  roamed  freely  about 
his  garden.  It  is  a  still  more  curious  fact  that  these  birds 
apparently  evince  some  sympathy  for  the  pleasures  of  their 
fellows.  When  a  pair  of  cockatoos  made  a  nest  in  an  acacia 
tree,  "  it  was  ridiculous  to  see  the  extravagant  interest  taken  in 
"  the  matter  by  the  others  of  the  same  species."  These  parrots, 
also,  evinced  unbounded  curiosity,  and  clearly  had  "  the  idea  of 
"  property  and  possession."  "  They  have  good  memories,  for  in 
the  Zoological  Gardens  they  have  plainly  recognised  their  former 
masters  after  an  interval  of  some  months. 

Birds  i)06sess  acute  powers  of  observation.  Every  mated  bird, 
of  course,  recognises  its  fellow.  Audubon  states  that  a  certain 
number  of  mocking-thrushes  (ilftmtM  jTo^^^^o^ft/s)  remain  all  the 
year  round  in  Louisiana,  whilst  others  migrate  to  the  Eastern 
States ;  these  latter,  on  their  return,  are  instantly  recognised, 
and  always  attacked,  by  their  southern  brethren.  Birds  under 
confinement  distinguish  different  persons,  as  is  proved  by  the 
strong  and  permanent  antipathy  or  affection  which  they  shew, 
without  any  apparent  cause,  towards  certain  individuals.     I 


*^  moi>ed,  refused  her  food,  and  died  *'  *  Acclimatiz;ition   of    Pnrrotc,' 

"  of  a  broken  heart."  by  C.  Buxton,   M.P.   *  Annals  and 

"  *  Wanderings    in    New  South  Mag.  of  Nat.  Hist.*  Nov.  1868,  p. 

Wales,'  Tol.  ii.  1834,  p.  62.  381. 
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have  heard  of  nmnerons  instances  with  jays,  partridges,  canaries, 
and  especially  bullfinches.  Mr.  Hussey  has  described  in  how 
extraordinary  a  manner  a  tamed  partridge  recognised  eyerybody ; 
and  its  likes  and  dislikes  were  yery  strong.  This  bird  seemed 
''  fond  of  gay  colours,  and  no  new  gown  or  cap  conld  be  put  on 
**  without  catching  his  attention."^  Mr.  Hewitt  has  described 
the  habits  of  some  dncks  (recently  descended  from  wild  birds), 
which,  at  the  approach  of  a  strange  dog  or  cat,  would  rush 
headlong  into  the  water,  and  exhaust  themselyes  in  their  attempts 
to  escape ;  but  they  knew  Mr.  Hewitt's  own  dogs  and  cats  so  well, 
that  they  would  lie  down  and  bask  in  the  sun  close  to  them. 
They  always  moyed  away  from  a  strange  man,  and  so  they 
would  from  the  lady  who  attended  them,  if  she  made  any  great 
change  in  her  dress.  Audubon  relates  that  he  reared  and  tamed 
a  wild  turkey  which  always  ran  away  from  any  strange  dog; 
this  bird  escaped  into  the  woods,  and  some  days  afterwards 
Audubon  saw,  as  he  thought,  a  wild  turkey,  and  made  his  dog 
chase  it ;  but  to  his  astonishment,  the  bird  did  not  run  away, 
and  the  dog,  when  he  came  up,  did  not  attack  the  bird,  for  they 
mutually  recognised  each  other  as  old  friends.^^ 

Mr.  Jenner  Weir  is  conyinced  that  birds  pay  particular  atten- 
tion to  the  colours  of  other  birds,  sometimes  out  of  jealousy,  and 
sometimes  as  a  sign  of  kinship.  Thus  ho  turned  a  reed-bunting 
{Emheriza  schceniculus),  which  had  acquired  its  black  head-dress, 
into  his  ayiary,  and  the  new-comer  was  not  noticed  by  any  bird, 
except  by  a  bullfinch,  which  is  likewise  black-headed.  This 
bullfinch  was  a  yery  quiet  bird,  and  had  neyer  before  quarrelled 
with  any  of  its  comrades,  including  another  reed-bunting,  which 
had  not  as  yet  become  black-headed :  but  the  rced-buntingwith 
a  black  head  was  so  unmercifully  treated,  that  it  had  to  be 
removed.  Spiza  cyanea,  during  the  breeding-season,  is  of  a  bright 
blue  colour;  and  though  generally  peaceable,  it  attacked  S,  cin's, 
which  has  only  the  head  blue,  and  completely  scalped  the 
unfortunate  bird.  Mr.  Weir  was  also  obliged  to  turn  out  a 
robin,  as  it  fiercely  attacked  all  the  birds  in  his  ayiary  with  any 
red  in  their  plumage,  but  no  other  kinds;  it  actually  killed  a 
red-breasted  crossbill,  and  nearly  killed  a  goldfinch.  On  the 
other  hand,  he  has  observed  that  some  birds,  when  first  intro- 
duced, fly  towards  the  species  which  resemble  them  most  in 
colour,  and  settle  by  their  sides. 

As  male  birds  display  their  fine  plumage  and  other  ornaments 

"  *Thc  Zoologist,*  1847-1848,  p.  p.  39.  Audubon  on  the  wild  turkey, 

1602.  *Ornith.  Biography/  vol.    i.  p.  14. 

^*  Hewitt  on  wild  ducks,  'Journal  On  the  mocking-thrush,  ibid.  toI.  i. 

of    Horticulture,'  Jan.     13,   1863,  p.  110. 
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'with  so  much  care  hefore  the  females,  it  is  obyionsly  probable 
that  these  appreciate  the  beauty  of  their  suitors.  It  is,  however, 
difficult  to  obtain  direct  evidence  of  their  capacity  to  appreciate 
beauty.  When  birds  gaze  at  themselves  in  a  looking-glass  (of 
which  many  instances  have  been  recorded)  we  cannot  feel  sure 
that  it  is  not  from  jealousy  of  a  supposed  rival,  though  this  is  not 
the  conclusion  of  some  observers.  In  other  cases  it  is  difficult  to 
distinguish  between  mere  curiosity  and  admiration.  It  is  per- 
haps the  former  feeling  which,  as  stated  by  Lord  Lilford,^'^  attracts 
the  ruff  towards  any  bright  object,  so  that,  in  the  Ionian  Islands, 
"  it  will  dart  down  to  a  bright-coloured  handkerchief,  regardless 
"  of  repeated  shots."  The  common  lark  is  drawn  down  from  the 
sky,  and  is  caught  in  large  numbers,  by  a  small  mirror  made  to 
move  and  glitter  in  the  sun.  Is  it  adiniration  or  curiosity  which 
leads  the  magpie,  raven,  and  some  other  birds  to  steal  and 
secrete  bright  objects,  such  as  silver  articles  or  jewels  ? 

Mr.  Gk)uld  states  that  certain  humming-birds  decorate  the 
outsides  of  their  nests  "  with  the  utmost  taste ;  they  instinctively 
"  fasten  thereon  beautiful  pieces  of  flat  lichen,  the  larger  pieces 
in  the  middle,  and  the  smaller  on  the  part  attached  to  the 
branch.  Now  and  then  a  pretty  feather  is  intertwined  or 
*'  fastened  to  the  outer  sides,  the  stem  being  always  so  placed, 
"  that  the  feather  stands  out  beyond  the  surface."  The  best 
evidence,  however,  of  a  taste  for  the  beautiful  is  afforded  by  the 
three  genera  of  Australian  bower-birds  already  mentioned.  Their 
bowers  (see  fig.  46,  p.  382),  where  the  sexes  congregate  and  play 
strange  antics,  are  variously  constructed,  but  what  most  concerns 
us  is,  that  they  are  decorated  by  the  several  species  in  a  different 
manner.  The  Satin  bower-bird  collects  gaily-coloured  articles, 
such  as  the  blue  tail-feathers  of  parrakeets,  bleached  bones  and 
shells,  which  it  sticks  between  the  twigs,  or  arranges  at  the 
entrance.  Mr.  Gk)uld  found  in  one  bower  a  neatly-worked  stone 
tomahawk  and  a  slip  of  blue  cotton,  evidently  procured  from  a 
native  encampment.  These  objects  are  continually  re-arranged, 
and  carried  about  by  the  birds  whilst  at  play.  The  bower  of 
the  Spotted  bower-bird  "  is  beautifully  lined  with  tall  grasses,  so 
"  disposed  that  the  heads  nearly  meet,  and  the  decorations  are 
"  very  profuse."  Bound  stones  are  used  to  keep  the  grass-stems 
in  their  proper  places,  and  to  make  divergent  paths  leading  to 
the  bower.  The  stones  and  shells  are  often  brought  from  a 
great  distance.  The  Regent  bird,  as  described  by  Mr.  Bamsay, 
ornaments  its  short  bower  with  bleached  land-shells  belonging  to 
five  or  six  species,  and  with  "  berries  of  various  colours,  blue,  red, 
"  and  black,  which  give  it  when  fresh,  a  very  pretty  appearance. 

»*  The  *  Ibis,'  vol.  ii.  1860,  p.  344. 
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"  Besides  tfaese  there  were  several  newly-picked  leaves  and 
"  young  shoots  of  a  pinkish  colour,  the  whole]  shewing  a  de- 
"  dded  taste  for  the  beautiful."  Well  may  Mr.  Gould  say,  that 
these  highly  decorated  halls  of  assembly  must  be  regarded  as 
the  most  wonderful  instances  of  bird-architecture  yet  dis- 
"  covered ;"  and  the  taste^  as  we  see,  of  the  several  species 
certainly  differs.^* 


it 
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Preference  for  particular  Males  hy  the  FtmaJes. — Having  made 
these  preliminary  remarks  on  the  discrimination  and  taste  of 
birds,  I  will  give  all  the  &ct8  known  to  me,  which  bear  on  the 
preference  shewn  by  the  female  for  particular  males.  It  is 
certain  that  distinct  8X)ecies  of  birds  occasionally  pair  in  a  state 
of  nature  and  produce  hybrids.  Many  instances  could  be 
given:  thus  Macgillivray  relates  how  a  male  blackbird  and 
female  thrush  "fell  in  love  with  each  other,"  and  produced 
ofGspring.^^  Several  years  ago  eighteen  cases  had  been  recorded 
of  the  occurrence  in  Qreat  Britain  of  hybrids  between  the  black 
grouse  and  pheasant;'^  but  most  of  these  cases  may  perhaps  be 
accounted  for  by  solitary  birds  not  finding  one  of  tlieir  own 
species  to  pair  with.  With  other  birds,  as  Mr.  Jenner  Weir  has 
reason  to  believe,  hybrids  are  sometimes  the  result  of  the  casual 
intercourse  of  birds  building  in  close  proximity.  But  these 
remarks  do  not  apply  to  the  many  recorded  instances  of  tamed 
or  domestic  birds,  ^longing  to  distinct  species,  which  have 
become  absolutely  fascinated  with  each  other,  although  living 
with  their  own  species.  Thus  Waterton"  states  that  out  of  a 
flock  of  twenty-three  Canada  geese,  a  female  paired  with  a 
solitary  Bemide  gander,  although  so  different  in  appearance  and 
size;  and  they  produced^hybrid  offepnng.  A  male  widgeon 
{Mareca  penelope),  living  with  iemales  of  the  same  species,  has 
been  known  to  pair  with  a  pintail  duck,  Querguedula  acuta, 
Lloyd  describes  the  remarkable  attachment  between  a  shield- 
drake  {Tadorna  vidpanser)  and  a  common  duck.     Many  ad- 


'*  On  the  ornamented  nests  of 
humming-birds,  Gould,  *  Introduc- 
tion to  the  Trochilidc/  1861,  p.  19. 
On  the  bower-birds,  Gould,  *  Hand- 
book to  the  Birds  of  Australia,' 
1865,  vol.  I.  pp.  444-461.  Ramsay, 
in  the  *  Ibis,'  1867,  p.  456. 

»'  *  Hist,  of  British  Birds,'  vol.  ii. 
p.  92. 

"  *  Zoologist,'  1853-1854,  p. 
3946. 

"  Waterton,  'Essays  on  Nat. 
Hist.'  2nd   series,  pp.  42  and  117. 


For  the  following  statements,  see  on 
the  widgeon,  Loudon's  '  Mag.  of  Nat. 
Hist.'  vol.  ix.  p.  616 ;  L.  Lloyd, '  Scan- 
dinavian Adventures,'  vol.  i.  1854, 
p.  452.  Dixon,  'Ornamental  and 
Domestic  Poultry,'  p.  137 ;  Hewitt, 
in  'Journal  of  Horticulture,'  Jan. 
13,  1863,  p.  40;  Bechstein,  <Stu- 
benvogel,'  1840,  s.  230.  Mr.  J. 
Jenner  Weir  has  lately  given  me 
an  analogous  case  with  ducks  of  two 
species. 
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ditional  instances  could  be  giyen ;  and  the  Bev.  E.  S.  Dixon 
remarks  that  ''those  who  have  kept  many  different  species  of 
"  geese  together,  well  know  what  unaccountable  attachments 
^  they  are  frequently  forming,  and  that  they  are  quite  as  likely 
"  to  pair  and  rear  young  with  individuals  of  a  race  (species) 
"  apparently  the  most  alien  to  themselves,  as  with  their  own 
*'  stock." 

The  Bey.  W.  D.  Fox  informs  me  that  he  possessed  at  the  same 
time  a  pair  of  Chinese  geese  (Anser  cygnoides),  and  a  common 
gander  with  three  geese.  The  two  lots  kept  quite  separate, 
until  the  Chinese  gander  seduced  one  of  the  common  geese  to 
live  with  him.  Moreover,  of  the  young  birds  hatched  from  the 
eggs  of  the  common  geese,  only  four  were  pure,  the  other 
eighteen  proving  hybrids ;  so  that  the  Chinese  gander  seems  to 
have  had  prepotent  charms  over  the  common  gander.  I  will 
give  only  one  other  case ;  Mr.  Hewitt  states  that  a  wild  duck, 
reared  in  captivity,  "  after  breeding  a  couple  of  seasons  with  her 
"  own  mallard,  at  once  shook  him  off  on  my  placing  a  male 
"  Pintail  on  the  water.  It  was  evidently  a  case  of  love  at  first 
sight,  for  she  swam  about  the  new-comer  caressingly,  though 
he  appeared  evidently  alarmed  and  averse  to  her  overtures  of 
affection.  From  that  hour  she  forgot  her  old  partner.  Winter 
"  passed  by,  and  the  next  spring  the  Pintail  seemed  to  have 
"  become  a  convert  to  her  blandishments,  for  they  nested  and 
"  produced  seven  or  eight  young  ones." 

What  the  charm  may  have  been  in  these  seveml  cases,  beyond 
mere  novelty,  we  cannot  even  conjecture.  Colour,  however, 
sometimes  comes  into  play ;  for  in  order  to  raise  hybrids  from 
the  siskin  {FringiUa  spinus)  and  the  canary,  it  is  much  the  best 
plan,  according  to  Bechstein,  to  place  birds  of  the  same  tint 
together.  Mr.  Jenner  Weir  turned  a  female  canary  into  his 
aviary,  where  there  were  male  linnets,  goldfinches,  siskins, 
greenfinches,  chaffinches,  and  other  birds,  in  order  to  see  which 
she  would  choose;  but  there  never  was  any  doubt,  and  the 
greenfinch  carried  the  day.  They  paired  and  produced  hybrid 
offopring. 

The  fact  of  the  female  preferring  to  pair  with  one  male  rather 
than  with  another  of  the  same  species,  is  not  so  likely  to  excite 
attention,  as  when  this  occurs,  as  we  have  just  seen,  between 
distinct  species.  The  former  cases  can  best  be  observed  with 
domesticated  or  confined  birds ;  but  these  are  often  pampered 
by  high  feeding,  and  sometimes  have  their  instincts  vitiated  to 
on  extreme  degree.  Of  this  latter  fact  I  could  give  sufficient 
proofii  with  pigeons,  and  especially  with  fowls,  but  they  cannot 
be  here  related.    Vitiated  instincts  may  also  account  for  some 
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of  the  hybrid  unions  above,  mentioned ;  bnt  in  many  of  these 
cases  the  birds  were  allowed  to  range  freely  oyer  lai^e  ponds, 
and  there  is  no  reason  to  suppose  that  they  were  unnaturally 
stimulated  by  high  feeding. 

With  respect  to  birds  in  a  state  of  nature,  the  first  and  most 
obvious  supposition  which  will  occur  to  every  one  is  that  the 
female  at  the  proper  season  accepts  the  first  male  whom  she 
may  encounter;  but  she  has  at  least  the  opportunity  for  exerting 
a  choice,  as  she  is  ahnost  invariably  punmed  by  many  males. 
Audubon— and  we  must  remember  that  he  spent  a  long  life  in 
prowling  about  the  forests  of  the  United  States  and  observing 
the  birds— does  not  doubt  that  the  female  deliberately  chooses 
her  mate;  thus,  speaking  of  a  woodpecker,  he  says  the  hen  is 
followed  by  half-a^ozen  gay  suitors,  who  continue  performing 
strange  antics,  "  until  a  marked  preference  is  shewn  for  one." 
The  female  of  the  red-winged  starling  (AgeUsm  phcenicetu)  is 
likewise  pursued  by  several  males,  "  until,  becoming  fiittigued, 
"  she  ab'ghts,  receives  their  addresses,  and  soon  makes  a  choice." 
He  describes  also  how  several  male  night-jars  repeatedly  plunge 
through  the  air  with  astonishing  rapidity,  suddenly  tmming,  and 
thus  making  a  singular  noise ;  "but  no  sooner  has  the  female 
"  made  her  choice,  than  the  other  males  are  driven  away." 
With  one  of  the  vultures  {Cathartes  aura)  of  the  United  States, 
parties  of  eight,  ten,  or  more  males  and  females  assemble  on 
fallen  logs,  "  exhibiting  the  strongest  desire  to  please  mutually," 
and  after  many  caresses,  each  male  leads  off  his  partner  on  the 
wing.  Audubon  likewise  carefully  observed  the  wild  flocks  of 
Canada  geese  (Anser  canadensis),  and  gives  a  graphic  description 
of  their  love-antics;  he  says  that  the  birds  which  had  been 
previously  mated  "renewed  their  courtship  as  early  as  the 
"  month  of  January,  while  the  others  would  be  contending  or 
"  coquetting  for  hours  every  day,  xmtil  all  seemed  satisfied  with 
"  the  choice  they  had  made,  after  which,  although  they  re- 
"  mained  together,  any  person  could  easily  perceive  that  they 
"  were  careful  to  keep  in  pairs.  I  have  observed  also  that  the 
"  older  the  birds,  the  shorter  were  the  preliminaries  of  their 
courtship.  The  bachelors  and  old  maids,  whether  in  regret, 
or  not  caring  to  be  disturbed  by  the  bustle,  quietly  moved 
aside  and  lay  down  at  some  distance  from  the  rest*'**  Many 
similar  statements  with  respect  to  other  birds  could  be  cited 
from  this  same  observer. 

Turning  now  to  domesticated   and   confined  birds,  I  will 
commence  by  giving  what  little  I  have  learnt  respecting  the 

*•  Audubon  *  Ornitholog.  Biography,'  vol.  i.  pp.  191, 349 ;  vol.  ii.  pp.  42, 
275 ;  vol.  Hi.  p.  2. 
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courtship  of  fowls.  I  have  received  long  letters  on  this  subject 
from  Messrs.  Hewitt  and  Tegetmeier,  and  almost  an  essay  from 
the  late  Mr.  Brent.  It  will  be  admitted  by  every  one  that  these 
gentlemen,  so  well  known  from  their  published  works,  are 
careful  and  experienced  observers.  They  do  not  believe  that 
the  females  piefer  certain  males  on  account  of  the  beauty  of 
their  plumage ;  but  some  allowance  must  be  made  for  the  arti- 
ficial state  under  which  these  birds  have^long  been  kept.  Mr. 
Tegetmeier  is  convinced  that  a  game-cock,  though  disfigured  by 
being  dubbed  and  ^7ith  his  hackles  trimmed,  would  be  accepted 
as  readily  as  a  male  retaining  all  his  natural  ornaments.  Mr. 
Brent,  however,  admits  that  the  beauty  of  the  male  probably 
aids  in  exciting  the  female ;  and  her  acquiescence  is  necessary. 
Mr.  Hewitt  is  convinced  that  the  imion  is  by  no  means  left  to 
mere  chance,  for  the  female  almost  invariably  prefers  the  most 
vigorous,  defiant,  and  mettlesome  male;  hence  it  is  almost 
useless,  as  he  remarks, ''  to  attempt  true  breeding  if  a  game-cock 
in  good  health  and  condition  runs  the  locality,  for  almost 
every  hen  on  leaving  the  roosting-place  will  resort  to  the 
'^  game-cock,  even  though  that  bird  may  not  actually  drive 
'*  away  the  male  of  her  own  variety."  Under  ordinary  circimi- 
stances  the  males  and  females  of  the  fowl  seem  to  come  to  a 
mutual  understanding  by  means  of  certain  gestures,  described 
to  me  by  Mr.  Brent.  But  hens  will  often  avoid  the  officious 
attentions  of  young  males.  Old  hens,  and  hens  of  a  pugnacious 
disposition,  as  the  same  writer  informs  me,  dislike  strange 
males,  and  will  not  yield  until  well  beaten  into  compliance. 
Ferguson,  however,  describes  how  a  quarrelsome  hen  was 
subdued  by  the  gentle  courtship  of  a  Shanghai  cock.'^ 

There  is  reason  to  believe  that  pigeons  of  both  sexes  prefer 
pairing  \iith  birds  of  the  same  breed;  and  dovecot-pigeons 
dislike  all  the  highly  unproved  breeds.**  Mr.  Harrison  Weir 
has  lately  heard  from  a  trustworthy  observer,  who  keex)S  blue 
pigeons,  that  these  drive  away  all  other  coloured  varieties,  such 
as  white,  red,  and  yellow ;  and  from  another  observer,  that  a 
female  dun  carrier  could  not,  after  repeated  trials,  be  matched 
with  a  black  male,  but  immediately  paired  with  a  dun.  Again, 
Mr.  Tegetmeier  had  a  female  blue  turbit  that  obstinately 
refused  to  pair  with  two  males  of  the  same  breed,  which  were 
successively  shut  up  with  her  for  weeks ;  but  on  being  let  out 
she  would  have  immediately  accepted  the  first  blue  dragon  that 
offered.    As  she  was  a  valuable  bird,  she  was  then  shut  up  for 

'*  *  Rare  and  Prize  Poultry,'  1854,  Plants  under  Domestication,'  vol.  ii. 
p.  27.  p.  103. 
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many  weeks  with  a  silver  (Le.,  yery  pale  bine)  male,  and  at  last 
mated  with  him.  Nevertheless,  as  a  general  rule,  colonr  appears 
to  have  little  influence  on  the  pairing  of  pigeons.  Mr.  Teget- 
meier,  at  my  request,  stained  some  of  his  birds  with  magenta, 
but  they  were  not  much  noticed  by  the  others. 

Female  pigeons  occasionally  fed  a  strong  antipathy  towards 
certain  males,  without  any  assignable  cause.  Thus  MM.  Boitard 
and  Ck>rbi^,  whose  experience  extended  over  forty-five  years, 
state:  ''Quand  une  femelle  ^prouve  de  Tantipathie  pour  un 
m&le  avec  lequel  on  veut  Faccoupler,  malgri  tons  les  feux 
de  Tamour,  malgr^  Talpiste  et  le  ch^nevis  dont  on  la  nournt 
pour  augmenter  son  ardeur,  malgr6  un  emprisonnement  de 
"six  mois  et  mSme  d'un  an,  elle  refuse  oonstamment  ses 
caresses ;  les  avances  empress^es,  les  agaceries,  les  toumoie- 
mens,  les  tendres  roucoidemens,  rien  ne  pent  lui  plaire  ni 
r^mouvoir;  gonfl^e,  boudeuse,  blottie  dans  un  coin  de  sa 
"  prison,  elle  n'en  sort  que  pour  boire  et  manger,  ou  pour  re- 
"  pousser  avec  une  espece  de  rage  des  caresses  devenues  trop  pres- 
"  santee.''  ^  On  the  other  hand,  Mr.  Harrison  Weir  has  himself 
observed,  and  has  heard  from  several  breeders,  that  a  female 
pigeon  will  occasionally  take  a  strong  fimcy  for  a  particular  male, 
and  will  desert  her  own  mate  for  him.  Some  females,  accord- 
ing to  another  experienced  observer,  Biedel,'*  are  of  a  profligate 
disposition,  and  prefer  almost  any  stranger  to  their  own  mate. 
Some  amorous  males,  called  by  our  English  fanciers  "  gay 
birds,"  are  so  successful  in  their  gallantries,  that,  as  Mr.  H. 
Weir  informs  me,  they  must  be  shut  up  on  account  of  the 
mischief  which  they  cause. 

Wild  turkeys  in  the  United  States,  according  to  Audubon, 
"  sometimes  pay  their  addresses  to  the  domesticated  females, 
"  and  are  generally  received  by  them  with  great  pleasure."  So  that 
these  females  apparently  prefer  the  wild  to  their  own  males.*^ 

Here  is  a  more  curious  case.  Sir  IL  Heron  during  many  yean 
kept  an  account  of  the  habits  of  the  peafowl,  which  he  bred  in 
lai^  numbers.  He  states  that "  the  hens  have  frequently  great 
*'  preference  to  a  particular  peacock.  They  were  all  so  fond 
"  of  an  old  pied  cock,  that  one  year,  when  he  was  confined 
"  though  still  in  view,  they  were  constantly  assembled  close  to 
"  the  trellice-walls  of  his  prison,  and  would  not  suffer  a  japanned 


s>  BoiUrd     nnd     Corbi^,     <  Les  ^^  'Die  TaubenzuchV  1824,  s.  8G. 

Pigeons,  &q.,*  1824,  p.  12.     Prosper  "  *  Ornitliological       Biography,' 

Luctis  ('  Traits    de   I'H^r^d.    Kat.'  vol.  i.  p.  13.    See  to  the  same  elTect, 

torn.  ii.  1850,  p.  296)  has  himself  Dr.  Bryant,  in '  Allen's  Mamm  ils  and 

obserTed  nearly  similar  facts  with  Birds  of  Florida,'  p.  344. 
pigeons. 
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peacock  to  touch  them.  On  his  being  let  out  in  the  autumn, 
''  the  oldest  of  the  hens  instantly  courted  him,  and  was  sucoess- 
''  ful  in  her  courtship.  The  next  year  he  was  shut  up  in  a  stable, 
"  and  then  the  hens  all  courted  his  riyaL"  ^  This  riyal  was  a 
japanned  or  black-winged  peacock,  to  our  eyes  a  more  beautiful 
bird  than  the  common  kind. 

Lichtenstein,  who  was  a  good  observer  and  had  excellent 
opportunities  of  ohseryation  at  the  Cape  of  Grood  Hope,  assured 
Eudolphi  that  the  female  widow-bird  {Chera  progne)  disowns  the 
male,  when  robbed  of  the  long  tail-feathers  with  which  he  is 
ornamented  during  the  breeding-season.  I  presume  that  this 
observation  must  have  been  made  on  birds  under  confinement^ 
Here  is  an  analogous  case ;  Dr.  Jaeger,*"  director  of  the  2k)ological 
Gardens,  of  Vienna,  states  that  a  male  silyer-pheasant,  who  had 
been  triumphant  over  all  other  males  and  was  the  accepted 
lover  of  the  females,  had  his  ornamental  plumage  spoiled.  He 
was  then  immediately  superseded  by  a  rival,  who  got  the  upper 
hand  and  afterwards  led  the  flock. 

It  is  a  remarkable  fact,  as  shewing  how  important  colour  is  in 
the  courtship  of  birds,  that  Mr.  Boardman,  a  well-known  col- 
lector and  observer  of  birds  for  many  years  in  the  Northern 
United  States,  has  never  in  his  large  experience  seen  an  albino 
paired  with  another  bird;  yet  he  has  had  opportunities  of 
observing  many  albinos  belonging  to  several  species.**  It  can 
hardly  be  maintained  that  albinos  in  a  state  of  nature  are 
incapable  of  breeding,  as  they  can  be  raised  with  the  greatest 
facility  under  confinement  It  appears,  therefore,  that  we  must 
attribute  the  faict  that  they  do  not  pair,  to  their  rejection  by 
their  normally  coloured  comrades. 

Female  birds  not  only  exert  a  choice,  but  in  some  few  cases 
they  court  the  male,  or  even  fight  together  for  his  possession. 
Sir  B.  Heron  states  that  with  peafowl,  the  first  advances  are 
always  made  by  the  female ;  something  of  the  same  kind  takes 
place,  according  to  Audubon,  with  the  older  females  of  the  wild 
turkey.  With  the  capercailzie,  the  females  flit  round  the  male 
whilst  he  is  parading  at  one  of  the  places  of  assemblage,  and 
solicit  his  attention.^    We  have  seen  that  a  tame  wild-duck 


«•  *  Proc.  Zool.  Soc.*  1835,  p.  54. 
The  japanned  peacock  'is  considered 
by  Mr.  Sclater  as  a  distinct  species, 
and  has  been  named  Pace  nigri- 
pennis]  bnt  the  eridence  seems  to 
me  to  shew  that  it  is  only  a  variety. 

^  Radolphi,  <Beytrage  zur  An- 
thropologic,' 1812,  s.  184. 

<>  '  Die  Darwin'sche  Theorie,  nnd 


ihre  Stellnng  zu  Moral  nnd  Re- 
ligion/ 1869,  s.  59. 

^  This  statement  is  given  by  Mr. 
A.  Leith  Adams,  in  his  *  Field  and 
Forest  Rambles,'  1873,  p.  76,  and 
accords  with  his  own  experience. 

"^  In  regard  to  peafowl,  see  Sir 
R.  Heron, '  Proc.  Zoolog.  Soc'  1835, 
p.  54,  and  the   Rev.  £.  S.  Dixon, 
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seduced  an  unwilling  pintail  drake  after  a  long  courtship.  Mr. 
Bartlett  believes  that  the  Lophophorus,  like  many  other  gallina- 
ceous birds,  is  naturally  polygamous^  but  two  females  cannot  be 
placed  in  the  same  cage  with  a  male,  as  they  fight  so  mudi 
together.  The  following  instance  of  riyalry  is  more  surprising 
as  it  relates  to  bullfinches,  which  usually  pair  for  life.  Mr. 
Jenner  Weir  introduced  a  dull-coloured  and  ugly  female  into  his 
aviary,  and  she  immediately  attacked  another  mated  female  so 
tmmercifully,  that  the  latter  had  to  be  separated.  The  new 
female  did  all  the  courtship,  and  was  at  last  successful,  for  she 
paired  with  the  male ;  but  afber  a  time  she  met  with  a  just  re- 
tribution, for,  ceasing  to  be  pugnacious,  she  was  replaced  by  the 
old  female,  and  the  male  then  deserted  his  new  and  returned  to 
his  old  love. 

In  all  ordinary  cases  the  male  is  so  eager  that  he  will  accept 
any  female,  and  does  not,  as  far  as  we  can  judge,  prefer  one  to 
the  other ;  but,  as  wo  shall  hereafter  see,  exceptions  to  this  rule 
apparently  occur  in  some  few  groups.  With  domesticated  birds, 
I  have  heard  of  only  one  case  of  males  shewing  any  preference 
for  certain  females,  namely,  that  of  the  domestic  cock,  who, 
according  to  the  high  authority  of  Mr.  Hewitt,  prefers  the 
younger  to  the  older  hens.  On  the  other  hand,  in  effecting 
hybrid  tmions  between  the  male  pheasant  and  common  hens, 
Mr.  Hewitt  is  convinced  that  the  pheasant  invariably  prefers  the 
older  birds.  He  does  not  api)ear  to  be  in  the  least  influenced  by 
their  colour,  but  "  is  most  capricious  in  his  attachments :" " 
from  some  inexplicable  cause  he  shews  the  most  determined 
aversion  to  certain  hens,  which  no  care  on  the  part  of  the 
breeder  can  overcome.  Mr.  Hewitt  informs  me  that  some  hens 
are  quite  unattractive  even  to  the  males  of  their  own  species,  so 
that  they  may  be  kept  with  several  cocks  during  a  whole  season, 
and  not  one  egg  out  of  forly  or  fifty  will  prove  fertile.  On  the 
other  hand,  with  the  Long-tailed  duck  {Hatddn  glacialis), «'  it 
has  been  remarked,"  says  M.  Ekstrom,  "  that  certain  females 
"  are  much  more  courted  than  the  rest  Frequently,  indeed, 
"  one  sees  an  individual  surrounded  by  six  or  eight  amorous 
"  males."  Whether  this  statement  is  credible,  I  know  not ;  but 
the  native  sportsmen  shoot  these  females  in  order  to  stuff  them 
as  decoys.'* 

With  respect  to  female  birds  feeling  a  preference  for  particular 


'Ornamental  Poultry,'  1848,  p.  8.  •»  Mr.  Hewitt,  quoted  in'Teget- 

For  the  turkey,  Audubon,  ibid.  p.  4.  meier'a  Poultry  Book,*  1866,  p.  165. 

For  the  capercailzie,  Lloyd,  *  Game  »«  Quoted  in  Lloyd's  *  Game  Birda 

JJirda  of  Sweden,'  1867,  p.  23.  of  Sweden,'  p.  345. 
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males,  we  must  bear  in  mind  that  we  can  jndge  of  choice  being 
exerted,  only  by  analogy.  If  an  inhabitant  of  another  planet 
were  to  behold  a  number  of  young  rustics  at  a  fair  courting  a 
pretty  girl,  and  quarrelling  about  her  like  birds  at  one  of  their 
places  of  assemblage,  he  would,  by  the  eagerness  of  the  wooers 
to  please  her  and  to  display  their  finery,  infer  that  she  had  the 
power  of  choice.  Now  with  birds,  the  evidence  stands  thus; 
they  haye  acute  powers  of  observation,  and  they  seem  to  have 
some  taste  for  the  beautiful  both  in  colour  and  sound.  It  is 
certain  that  the  females  occasionally  exhibit,  from  unknown 
causes,  the  strongest  antipathies  and  preferences  for  particular 
males.  When  the  sexes  differ  in  colour  or  in  other  ornaments 
the  males  with  rare  exceptions  are  the  more  decorated,  either 
permanently  or  temporarily  during  the  breeding-season.  They 
sedulously  display  their  various  ornaments,  exert  their  voices, 
and  perform  strange  antics  in  the  presence  of  the  females.  Even 
well-armed  males,  who,  it  might  be  thought,  would  altogether 
depend  for  success  on  the  law  of  battle,  are  in  most  cases  highly 
ornamented;  and  their  ornaments  have  been  acquired  at  the 
expense  of  some  loss  of  power.  In  other  cases  ornaments  have 
been  acquired,  at  the  cost  of  increased  risk  from  birds  and 
beasts  of  prey.  With  various  species  many  individuals  of  both 
sexes  congregate  at  the  same  spot,  and  their  courtship  is  a  pro- 
longed afiair.  There  is  even  reason  to  suspect  that  the  males 
and  females  within  the  same  district  do  not  always  succeed  in 
pleasing  each  other  and  pairing. 

What  then  are  we  to  conclude  from  these  facts  and  considera- 
tions? Does  the  male  parade  his  charms  with  so  much  pomp 
and  rivaby  for  no  purpose  ?  Are  we  not  justified  in  believing 
that  the  female  exerts  a  choice,  and  that  she  receives  the 
addresses  of  the  male  who  pleases  her  most  ?  It  is  not  probable 
that  she  consciously  deliberates;  but  she  is  most  excited  or 
attracted  by  the  most  beautiful,  or  melodious,  or  gallant  males. 
Nor  need  it  be  supposed  that  the  female  studies  each  stripe  or  spot 
of  colour ;  that  the  peahen,  for  instance,  admires  each  detail  in  the 
gorgeous  train  of  the  peacock-^-she  is  probably  struck  only  by 
the  general  effect  Nevertheless,  after  hearing  how  carefully  the 
male  Argus  pheasant  displays  his  elegant  primary  wing-feathers, 
and  erects  his  ocellated  pliunes  in  the  right  position  for  their 
full  effect ;  or  again,  how  the  male  goldfinch  alternately  displays 
his  gold-bespangled  wings,  we  ought  not  to  feel  too  sure  that  the 
female  does  not  attend  to  each  detail  of  beauty.  We  can  judge, 
as  already  remarked,  of  choice  being  exerted,  only  from  analogy; 
and  the  mental  powers  of  birds  do  not  differ  fundamentally  from 
ours.    From  these  various  considerations  we  may  conclude  that 
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the  poirmg  of  birds  is  not  left  to  chance;  but  that  those  males, 
which  are  best  able  by  their  yarions  charms  to  please  or  excite 
the  female,  are  nnder  ordinary  circiimstances  accepted.  If  this 
be  admitted,  there  is  not  much  difficulty  in  understanding  how 
male  birds  have  gradually  acquired  their  ornamental  characters. 
All  animals  present  indiyidual  differences,  and  as  man  can 
modify  his  domesticated  birds  by  selecting  the  individuals 
which  appear  to  him  the  most  beautiful,  eo  the  habitual  or  even 
occasional  preference  by  the  female  of  the  more  attractive  males 
would  almost  certainly  lead  to  their  modification;  and  such 
modifications  might  in  the  course  of  time  be  augmented  to 
almost  any  extent,  compatible  with  the  existence  of  the  species. 
Variahility  of  Birds,  and  espedaUy  of  their  Secondary  Sexual 
Charncters, — ^Yariabilil^  and  inheritance  are  the  foundations  for 
the  work  of  selection.  That  domesticated  birds  have  varied 
greatly,  their  variations  being  inherited,  is  certain.  That  birds 
in  a  stote  of  nature  have  been  modified  into  distinct  races  is 
now  universally  admitted."  Variations  may  be  divided  into 
two  classes ;  those  which  appear  to  our  ignorance  to  arise  spon- 
taneously, and  those  which  are  directly  related  to  the  surrounding 
conditions,  so  that  all  or  nearly  all  the  individuals  of  the  same 
species  are  similarly  modified.  Gases  of  the  latter  kind  have 
recently  been  observed  with  care  by  Mr.  J.  A.  Allen,**  who  shews 


■■  According  to  Dr.  Blasins  (*  Ibis,' 
vol.  ii.  1860,  p.  297),  there  are  425 
indubitable  species  of  birds  which 
breed  in  Europe,  besides  sixty  fonns, 
which  are  frequently  regarded  as 
distinct  species.  Of  the  latter, 
Blosius  thinks  that  only  ten  are 
really  doubtful,  and  that  the  other 
fifty  ought  to  be  united  with  their 
nearest  allies ;  but  this  shews  that 
there  must  be  a  considerable  amount 
of  variation  with  some  of  our  Euro- 
pean birds.  It  is  also  an  unsettled 
point  with  naturalists,  whether 
several  North  American  birds  ought 
to  be  ranked  as  specifically  distinct 
from  the  corresponding  European 
species.  So  again  many  North  Ame- 
rican forms  which  until  lately  were 
named  as  distinct  species,  are  now 
considered  to  be  local  races. 

'^  'Mammals  and  Birds  of  East 
Florida,'  also  an  *  Ornithological  Re- 
connaissance of  Kansas,  &c.  Not- 
withstanding the  influence  of  cli- 
mate on  the  colours  of  birds,  it  is 


difficult  to  account  for  the  dull  or 
dark  tints  of  almost  all  the  species 
inhabiting  certain  ooontrieB,  for 
instance,  the  Galapagos  Islands  under 
the  equator,  the  wide  temperate 
plains  of  Patagonia,  and,  as  it  ap- 
pears, Egypt  (see  Mr.  Hartshorne 
in  the  '  American  Naturalist,'  1873, 
p.  747).  These  countries  are  open, 
and  a£Ford  little  shelter  to  birds; 
but  it  seems  doubtful  whether  the 
absence  of  brightly  coloured  species 
can  be  explained  on  the  principle  of 
protection,  for  on  the  Pampas,  which 
are  equally  open,  though  covered 
by  green  grass,  and  where  the  birds 
would  be  equally  exposed  to  danger, 
many  brilliant  and  conspicuously 
coloured  species  are  common.  I 
have  sometimes  speculated  whether 
the  prevailing  dull  tints  of  the 
scenery  in  the  above  named  countries 
may  not  have  affected  the  apprecia- 
tion of  bright  colours  by  the  birds 
inhabiting  them. 
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that  in  the  United  States  many  species  of  hirds  gradoally  become 
more  strongly  coloured  in  proceeding  southward,  and  more 
lightly  coloured  in  proceeding  westward  to  the  arid  plains  of  the 
interior.  Both  sexes  seem  generally  to  be  affected  in  a  like 
manner,  but  sometimes  one  sex  more  than  the  other.  This 
result  is  not  incompatible  with  the  belief  that  the  colours  of 
birds  are  mainly  due  to  the  accumulation  of  successive  Toria- 
tions  through  sexual  selection;  for  even  after  the  sexes  haye 
been  greatly  differentiated,  climate  might  produce  an  equal 
effect  on  both  sexes,  or  a  greater  effect  on  one  sex  than  on  the 
other,  owing  to  some  constitutional  difference. 

Individual  differences  between  the  members  of  the  same 
species  are  admitted  by  every  one  to  occur  under  a  state  of 
nature.  Sudden  and  strongly  marked  variations  are  rare ;  it  is 
also  doubtful  whether  if  beneficial  they  would  often  be  preserved 
through  selection  and  transmitted  to  succeeding  generations." 
Nevertheless,  it  may  be  worth  while  to  give  the  few  cases  which 
I  have  been  able  to  collect,  relating  chiefly  to  colour, — ^simple 
albinism  and  melanism  being  excluded.  Mr.  Gould  is  well 
known  to  admit  the  existence  of  few  varieties,  for  he  esteems 
very  slight  differences  as  specific;  yet  he  states **  that  near 
Bogota  certain  humming-birds  belonging  to  the  genus  Gynanthus 
are  divided  into  two  or  three  races  or  varieties,  which  differ 
from  each  other  in  the  colouring  of  the  tail  — "  some  having  the 
*'  whole  of  the  feathers  blue,  while  others  have  the  eight  central 
"  ones  tipped  with  beautiful  green."  It  does  not  appear  that 
intermediate  gradations  have  been  observed  in  this  or  the 
following  cases.  In  the  males  alone  of  one  of  the  Australian 
parrakeets  "the  thighs  in  some  are  scarlet,  in  others  grass- 
"  green."  In  another  parrakeet  of  the  same  country  "  some 
"  individuals  have  the  band  across  the  wing-coverts  bright- 


«  'Origin  of  Species/  fifth  eilit. 
1869,  p.  104.  1  had  always  per- 
ccivedy  that  rare  and  strongly- 
marked  deviations  of  structure,  de- 
serring  to  be  called  monstrosities, 
could  seldom  be  preserved  through 
natural  selection,  and  that  the  pre- 
servation of  even  highly-beneficial 
variations  would  depend  to  a  certain 
extent  on  chance.  1  had  also  fully 
appreciated  the  importance  of  mere 
individual  differences,  and  this  led 
me  to  insist  so  strongly  on  the  im- 
portance of  that  unconscious  form 
of  selection  by  man,  which  follows 
from  the  preservation  of  the  most 


valued  individuals  of  each  breed, 
without  any  intention  on  his  part 
to  modify  the  characters  of  the 
breed.  But  until  I  read  an  able 
article  in  the  *■  North  British  Re- 
view '  (March  1867,  p.  289,  et  8eq.% 
which  has  been  of  more  use  to  me 
than  any  other  Review,  I  did  not 
see  how  great  the  chances  were 
against  the  preservation  of  varia- 
tions, whether  slight  or  strongly 
pronounced,  occurring  only  in  single 
individuals. 

**  *  Introduct.  to  the  Trochilidxc,' 
p.  102. 
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"  yellow,  while  in  others  the  same  part  is  tinged  with  red." " 
In  the  United  States  some  few  of  the  males  of  the  Scarlet  Tanager 
{Tanagra  rubra)  have  "  a  beautiful  transverse  band  of  glowing 
"  red  on  the  smaller  wing-coverts;  "'^  but  this  variation  seeois 
to  be  somewhat  rare,  so  that  its  preservation  through  sexoal 
selection  would  follow  only  under  unusually  favourable  circum- 
stances. In  Bengal  the  Honey  buzzard  (Femis  cristaia)  has 
either  a  small  rudimental  crest  on  its  head,  or  none  at  all :  so 
slight  a  difference,  however,  would  not  have  been  worth  notice, 
had  not  this  same  species  possessed  in  Southern  India  "  a  well- 
"  marked  occipital  crest  formed  of  several  graduated  feathers."" 

The  following  case  is  in  some  respects  more  interesting.  A 
pied  variety  of  the  raven,  with  the  head,  breast,  abdomen,  and 
l)arts  of  the  wings  and  toil-feathers  white,  is  confined  to  the 
Feroe  Islands.  It  is  not  very  rare  there,  for  Graba  saw  during 
his  visit  from  eight  to  ten  living  specimens.  Although  the 
characters  of  this  variety  are  not  quite  constant,  yet  it  has  been 
named  by  several  distinguished  ornithologists  as  a  distinct 
6{)ecies.  The  fact  of  the  pied  birds  being  pursued  and  persecuted 
with  much  clamour  by  the  other  ravens  of  the  island  was  the 
chief  cause  which  led  Briinnich  to  conclade  that  they  were 
specifically  distinct;  but  this  is  now  known  to  be  an  error.^* 
This  case  seems  analogous  to  that  lately  given  of  albino  birds 
not  pairing  from  being  rejected  by  their  comrades. 

In  various  parts  of  the  northern  seas  a  remarkable  variety  of 
the  common  Guillemot  (Uria  troth)  is  found;  and  in  Feroe,  one 
out  of  every  five  birds,  according  to  Graba*s  estimation,  presents 
this  variation.  It  is  characterised*^  by  a  pure  white  ring  round 
the  eye,  with  a  curved  narrow  white  line,  an  inch  and  a  half  in 
length,  extending  back  from  the  ring.  This  conspicuous  cha- 
racter has  caused  the  bird  to  be  ranked  by  several  ornithologists 
as  a  distinct  species  under  the  name  of  U,  lacrymans,  but  it  is 
now  known  to  be  merely  a  variety.  It  often  pairs  with  the 
common  kind,  yet  intermediate  gradations  have  never  been  seen ; 
nor  is  this  surprising,  for  variations  which  appear  suddenly,  are 
often,  as  I  have  elsewhere  shewn,*'  transmitted  either  unaltered 
or  not  at  all.  We  thus  see  that  two  distinct  forms  of  the  same 
species  may  co-exist  in  the  same  district,  and  we  cannot  doubt 

•'  Gould,  <  Handbook  to  Birds  of  Faro,*  1830,  •.  51-54.  MacgilUyray, 

Australia,'  vol.  ii.  pp.  32  and  68.  *  Hist.    British   Birds,'  vol.  iii.   p. 

"•  Audubon,     *  Ornitbolog.     Bio-  745.     *  Ibis,'  rol.  v.  1863,  p.  469. 

graphy,'  1838,  rol.  ir.  p.  389.  *»  Graba,   ibid.   s.   54.      Macgil- 

"  Jerdon,  *  Birds  of  India,*  vol.  i.  livray,  ibid.  vol.  r.  p.  327. 

p.    108;  and  Mr.  Blyth,  in  *  Land  **  *  Variation    of    Animals    and 

and  Water,'  1868,  p.  381.  Plants  under  Domestication,'  toI.  ii. 

*•  Graba,  *  Tagebuch,  Reise  nach  i>.  92. 
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that  if  the  one  had  possessed  any  advantage  over  the  other,  it 
would  soon  haye  been  mnltiplied  to  the  exclusion  of  the  latter. 
If,  for  instance,  the  male  pied  ravens,  instead  of  being  persecuted 
by  their  comrades,  had  been  highly  attractive  (like  the  above 
pied  peacock)  to  the  black  female  ravens,  their  numbers  would 
have  rapidly  increased.  And  this  would  have  been  a  case  of 
sexual  selection. 

With  respect  to  the  slight  individual  differences  which  are 
common,  in  a  greater  or  less  degree,  to  all  the  members  of  the 
same  species,  we  have  every  reason  to  believe  that  they  are  by 
far  the  most  important  for  the  work  of  selection.  Secondary 
sexual  characters  are  eminently  liable  to  vary,  both  with  animals 
in  a  state  of  nature  and  under  domestication.^'  There  is  also 
reason  to  believe,  as  we  have  seen  in  our  eighth  chapter,  that 
variations  are  more  apt  to  occur  in  the  male  than  in  the  female 
sex.  All  these  contingencies  are  highly  favourable  for  sexual 
selection.  Whether  characters  thus  acquired  are  transmitted 
to  one  sex  or  to  both  sexes,  depends,  as  we  shall  see  in  the 
following  chapter,  on  the  form  of  inheritance  which  prevails. 

It  is  sometimes  difficult  to  form  an  opinion  whether  certain 
slight  differences  between  the  sexes  of  birds  are  simply  the 
result  of  variability  with  sexually-limited  inheritance,  without 
the  aid  of  sexual  selection,  or  whether  they  have  been  augmented 
through  this  latter  process.  I  do  not  here  refer  to  the  many 
instances  where  the  male  displays  splendid  colours  or  other 
ornaments,  of  which  the  female  partakes  to  a  slight  degree ;  for 
these  are  almost  certainly  due  to  characters  primarily  acquired  by 
the  male  having  been  more  or  less  transferred  to  the  female.  But 
what  are  we  to  conclude  with  respect  to  certain  birds  in  which, 
for  instance,  the  eyes  differ  slightly  in  colour  in  the  two  sexes?** 
In  some  cases  the  eyes  differ  conspicuously;  thus  with  the 
storks  of  the  genus  Xenorhynchus,  those  of  the  male  are  blackish- 
hazel,  whilst  those  of  the  females  are  gamboge-yellow;  with 
many  hombills  (Buceros),  as  I  hear  from  Mr.  Blyth,**  the  males 
have  intense  crimson  eyes,  and  those  of  the  females  are  white. 
In  the  Buceros  hicomis,  the  hind  margin  of  the  casque  and  a 
stripe  on  the  crest  of  the  beak  are  black  in  the  male,  but  not  so 
in  the  female.  Are  we  to  suppose  that  these  black  marks  and 
the  crimson  colour  of  the  eyes  have  been  preserved  or  augmented 
through  sexual  selection  in  the  males  ?    This  is  very  doubtful ; 

**  On  these  points  see  also  *  Varia-  of  a  Podica  and  Gallicrez  in  '  Ibis,' 

tion  of  Animab  and  Plants  under  vol.  ii.  1860,  p.   206;  and  yol.  v. 

Domestication,'  yol.  i.  p.  253 ;  vol.  ii.  1863,  p.  426. 
pp.  73,  75.  *»  See    also    Jerdon,    *  Birds    of 

**  See,  for  instance,  on  the  irides  India,'  vol.  i.  pp.  243-245. 
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for  Mr.  Bartlett  shewed  me  in  the  Zoological  GardcDs  that  the 
inside  of  the  month  of  this  Bnceros  is  black  in  the  male  and 
flesh-colonred  in  the  female;  and  their  external  appearance  or 
beanty  would  not  be  thus  affected.  I  observed  in  Chili**  that 
the  iris  in  the  condor,  when  about  a  year  old,  is  dark-brown,  but 
changes  at  maturity  into  yellowish-brown  in  the  male,  and  into 
bright  red  in  the  female.  The  male  has  also  a  small,  longitu- 
dinal, leaden-coloured,  fleshy  crest  or  comb.  The  comb  of  many 
gallinaceous  birds  is  highly  ornamental,  and  assumes  vivid 
colours  during  the  act  of  courtship ;  but  what  are  we  to  think 
of  the  dull-coloured  comb  of  the  condor,  which  does  not  appear 
to  us  in  the  least  ornamental  ?  The  same  question  may  be  asked 
in  regard  to  various  other  characters,  such  as  the  knob  on  the 
base  of  the  beak  of  the  Cliinese  goose  {^Anseir  cygnoides),  which  is 
much  larger  in  the  male  than  in  the  female.  No  certain  answer 
can  be  given  to  these  questions ;  but  we  ought  to  be  cautious  in 
assuming  that  knobs  and  yarious  fleshy  appendages  cannot  he 
attractive  to  the  female,  when  we  remember  that  with  savage 
races  of  man  various  hideous  deformities — deep  scars  on  the 
face  with  the  flesh  raised  into  protuberances,  the  septum  of 
the  nose  pierced  by  sticks  or  bones,  holes  in  the  ears  and  lips 
stretched  widely  open— are  all  admired  as  ornamental. 

Whether  or  not  unimportant  differences  between  the  sexes, 
such  as  those  just  specified,  have  been  preserved  tlirough  sexual 
selection,  these  differences,  as  well  as  all  others,  must  primarily 
depend  on  the  laws  of  variation.  On  the  principle  of  correlated 
development,  the  plumage  often  varies  on  different  parts  of  the 
body,  or  over  the  whole  body,  in  the  same  manner.  We  see  this 
well  illustrated  in  certain  breeds  of  the  fowl.  In  all  the  breeds 
the  feathers  on  the  neck  and  loins  of  the  males  are  elongated, 
and  are  called  hackles ;  now  when  both  sexes  acquire  a  top-knot, 
which  is  a  new  character  in  the  genus,  the  feathers  on  the  head 
of  the  male  become  hackle-shaped,  evidently  on  the  principle  of 
correlation ;  whilst  those  on  the  head  of  the  female  are  of  the 
ordinary  shape.  The  colour  also  of  the  hackles  forming  the 
top-knot  of  the  male,  is  often  correlated  with  that  of  the  hackles 
on  the  neck  and  loins,  as  may  be  seen  by  comparing  these 
feathers  in  the  Golden  and  Silver-spangled  Polish,  the  Houdans, 
and  Creve-coeur  breeds.  In  some  natural  species  we  may 
observe  exactly  the  same  correlation  in  the  colours  of  these  same 
feathers,  as  in  the  males  of  the  splendid  Gold  and  Amherst 
pheasants. 

The  structure  of  each  individual  feather  generally  causes  any 
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Zoology  of  the  Voyage  of  H.M.S.  Beagle,'  1841,  p.  6. 
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chftnge  in  its  colouring  to  be  symmetrical ;  we  see  this  in  the 
Tarious  laced,  spangled,  and  pencilled  breeds  of  the  fowl ;  and 
on  the  principle  of  correlation  the  feathers  over  the  whole  body 
are  often  coloured  in  the  same  maimer.  We  are  thus  enabled 
without  much  trouble  to  rear  breeds  with  their  plumage  marked 
almost  as  symmetrically  as  in  natural  species.  In  laced  and 
spangled  fowls  the  coloured  margins  of  the  feathers  are  abruptly 
defined ;  but  in  a  mongrel  raised  by  me  from  a  black  Spanish 
cock  glossed  with  green,  and  a  white  game-hen,  all  the  feathers 
were  greenish-black,  excepting  towards  their  extremities,  which 
were  yellowish-white;  but  between  the  white  extremities  and 
the  black  bases,  there  was  on  each  feather  a  symmetrical,  curved 
zone  of  dark-brown.  In  some  instances  the  diaft  of  the  feather 
determines  the  distribution  of  the  tints;  thus  with  the  body- 
feathers  of  a  mongrel  from  the  same  black  Spanish  cock  and  a 
silver-spangled  Polish  hen,  the  shaft,  together  with  a  narrow 
space  on  each  side,  was  greenish-black,  and  this  was  surrounded 
by  a  regular  zone  of  dark-brown,  edged  with  brownish-white. 
In  these  cases  we  have  feathers  symmetrically  shaded,  like  those 
which  give  so  much  elegance  to  the  plumage  of  many  natural 
species.  I  have  also  noticed  a  variety  of  the  common  pigeon 
with  the  wing-bars  symmetrically  zoned  with  throe  bright 
shades,  instead  of  being  simply  black  on  a  slaty-blue  ground,  as 
in  the  parent-species. 

In  many  groups  of  birds  the  plumage  is  differently  coloured 
in  the  several  species,  yet  certain  spots,  marks,  or  stripes  are 
retained  by  all.  Analogous  cases  occur  with  the  breeds  of  the 
pigeon,  which  usually  retain  the  two  wing-bars,  though  they 
may  be  coloured  red,  yellow,  white,  black,  or  blue,  the  rest  of  the 
plumage  being  of  some  wholly  different  tint.  Here  is  a  more 
curious  case,  in  which  certain  marks  are  retained,  though 
coloured  in  a  manner  almost  exactly  the  opposite  of  what  is 
natural ;  the  aboriginal  pigeon  has  a  blue  tail,  with  the  terminal 
halves  of  the  outer  webs  of  the  two  outer  tail  feathers  white ;  now 
there  is  a  sub-variety  having  a  white  instead  of  a  blue  tail,  with 
precisely  that  part  black  which  is  white  in  the  parent •sx)ecies.^^ 

Fwmation  and  VariahUity  of  the  Ocelli  or  tye4ike  Spots  on  the 
Plwnage  of  Birds, — A&  no  ornaments  are  more  beautiful  than  the 
ocelli  on  the  feathers  of  various  birds,  on  the  hairy  coats  of  some 
mammals,  on  the  scales  of  reptiles  and  fishes,  on  the  skin  of 
amphibians,  on  the  wings  of  many  Lepidoptera  and  other  insects, 
they  deserve  to  be  especially  noticed.  An  ocellus  consists  of  a 
spot  within  a  ring  of  another  colour,  like  tlic  pupil  within  the 

*'  Bechstein,  *  Naturgeschichte  Deutschlaads/  B.  ir.  1795,  s.  31,  on  a 
sub-variety  of  the  Monck  pigeon. 
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iris,  but  the  central  spot  is  often  snrrounded  by  additional  con- 
centric zones.  The  ocelli  on  the  tail-coverts  of  the  peacock  offer 
a  &miliar  example,  as  well  as  those  on  the  wings  of  the  peacock- 
butterfly  (Vanessa).  Mr.  Trimen  has  given  me  a  description  of 
a  S.  African  moth  (Gyanania  isis),  allied  to  our  Emperor  moth, 
in  which  a  magnificent  ocellus  occupies  nearly  the  whole  sur&oe 
of  each  hinder  wing;  it  consists  of  a  black  centre,  including  a 
semi-transparent  crescent-«haped  mark,  surrounded  by  successiye, 
ochre-yellow,  black,  ochre-yellow,  pink,  white,  pink,  brown,  and 
whitish  zones.  Although  we  do  not  know  the  steps  by  which 
these  wonderftdly  beautiful  and  complex  ornaments  have  been 
developed,  the  process  has  probably  been  a  simple  one,  at  least 
with  insects ;  for,  as  Mr.  Trimen  writes  to  me,  **  no  characters  of 
"  mere  marldng  or  coloration  are  so  unstable  in  the  Lepidoptera 
"  OS  the  ocelli,  both  in  number  and  size."  Mr.  Wallace,  who 
first  called  my  attention  to  this  subject,  shewed  me  a  series  of 
specimens  of  our  common  meadow-brown  butterfly  (^Eipparchia 
janira)  exhibiting  numerous  gradations  from  a  simple  minute 
black  spot  to  an  elegantly-shaded  ocellus.  In  a  S.  African 
butterfly  {Cyllo  Uda,  Linn.),  belonging  to  the  same  family,  the 
ocelli  are  even  still  more  variabla  In  some  specimens  (A,  fig.  58) 
large  spaces  on  the  upper  surface  of  the  wings  are  coloured 
black,  and  include  irregular  white  marks;  and  from  this  state 
a  complete  gradation  can  be  traced  into  a  tolerably  perfect 
ocellus  (A^),  and  this  results  from  the  contraction  of  the  irr^ular 
blotches  of  colour.  In  another  series  of  specimens  a  gradation 
can  be  followed  from  excessively  minute  white  dots,  surrounded 
by  a  scarcely  visible  black  line  (B),  into  perfectly  symmetrical 
and  large  oceUi  (B^).^^  In  cases  like  these,  the  development 
of  a  perfect  ocellus  does  not  require  a  loDg  course  of  variation 
and  selection. 

With  birds  and  many  other  animals,  it  seems  to  follow  from 
the  comparison  of  allied  species  that  circular  spots  ore  often 
generated  by  the  breaking  up  and  contraction  of  stripes.  In  the 
Tragopan  pheasant  faint  white  lines  in  the  female  represent  the 
beautiful  white  spots  in  the  male ;  *^  and  something  of  the  same 
kind  may  be  observed  in  the  two  sexes  of  the  Argus  pheasant. 
However  this  may  be,  appearances  strongly  favour  the  belief  that 
on  the  one  hand,  a  dark  spot  is  often  formed  by  the  colouring 

**  This  woodcut    has    been   en-  wings    of    this    butterfly,    in    his 

graved  from  a    beautiful  drawing,  *  Rhopalocera  Africse  Austral  is/  p. 

most  kindly  made  for  me  by  Mr.  186. 

Trimen ;  see  also  his  description  of  **  Jerdon,  *  Birds  of  India/  vol. 

the  wonderful  amount  of  vjiriation  iii.  p.  517. 
in  the  coloration  and  shape  of  the 
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matter  being  drawn  towards  a  centra!  jwiat  from  a  aurrounding 
zone,  which  latter  is  thus  rendered  lighter;  and,  on  the  other 
hand,  that  a  white  spot  is  often  formed  by  the  colour  being  driven 
Bwaj'  from  a  central  point,  so  that  it  accumolates  in  o  surroond- 
iog  darker  zone.  In  either  case  an  ocullos  is  the  result  The 
coloaring  matter  eeems  to  be  a  nearly  constant  quantity,  but  is 
Tedistribnted,  either  centripetally  or  centrifugally.    The  feathers 

A.  A> 


I'lg.  51.    Crlli  lull,  Unn..  trum  a  dnvInK  by  Mr.  TrluKn,  slwolng  (lie  calrcmc 
h.  SfaJiiKn,  Iram  Mauritius,  vpper       B.  SpKlmen.  from  Jiivii,  upper  cnrfucv 
A>.  SptdnKn.  from  Ntut  diUO'  3'.  Spedmrn,  from  UaDritlas,  <lltto. 

of  the  common  guinea-fowl  offer  a  good  instance  of  white  epot^ 
Bnrroundcd  b;  darker  zones ;  and  wherever  the  white  spots  aro 
large  and  stand  near  each  other,  the  sunounding  dork  zones 
become  confluent.  In  the  same  wing-feather  of  the  Argus 
pheasant  dark  spots  may  be  seen  surrounded  by  a  pale  zone, 
and  white  spots  by  a  dark  zone.  Thus  the  fbrmation  of  an 
ocellus  in  ite  most  elementary  st&te  appears  to  be  a  simple  aiTair. 
By  what  further  steps  the  more  complex  ocelli,  which  are  sur- 
rounded by  many  succesBive  zones  of  colour,  have  been  generated, 
I  will  not  pretend  to  say.  But  the  zoned  feathers  of  the  mongrels 
from  differently  coloured  fowls,  and  the  eitraordinary  variability 
of  the  ocelli  on  many  Lepidopt«ra,  lead  us  to  conclude  that  their 
formation  is  not  a  complex  process,  but  depends  on  some  slight 
and  graduated  change  in  the  nature  of  the  ai^oimng  tiBSues. 
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Gradation  of  Secondary  Sexual  Characters. — Cases  of  gradation 
are  important,  as  shewing  ns  that  highly  complex  ornaments 
may  be  acquire  by  small  suocessive  steps.    In  order  to  disooTer 
the  actnal  steps  by  which  the  male  of  any  existing  bird  has 
acquired  his  magnificent  colours  or  other  ornaments,  we  on^t 
to  behold  the  long  line  of  his  extinct  progenitors ;  but  this  is 
obviously  impossible.    We  may,  however,  generally  gain  a  clue 
by  comparing  all  the  si)ecies  of  the  same  group,  if  it  be  a  large 
one ;  for  some  of  them  will  probably  retain,  at  least  partially, 
traces  of  their   former  characters.     Instead  of  entering  on 
tedious  details  respecting  various  groups,  in  which  striking 
instances  of  gradation  could  be  given,  it  seems  the  best  plan  to 
take  one  or  two  strongly  marked  cases,  for  instance  that  of  the 
peacock,  in,  order  to  see  if  light  can  be  thrown  on  the  steps  by 
which  this  bird  has   become   so  splendidly  decorated.    The 
peacock  is  chiefly  remarkable  from  the  extraordinary  length  of  bis 
tail-coverts ;  the  tail  itself  not  being  much  elongated.    The  barbs 
along  nearly  the  whole  length  of  these  feathers  stand  separate  or 
are  decomposed ;  but  this  is  the  case  with  the  feathers  of  many 
species,  and  with  some  varieties  of  the  domestic  fowl  and  pigeon. 
The  barbs  coalesce  towards  the  extremity  of  the  shaft  forming 
the  oval  disc  or  ocellus,  which  is  certainly  one  of  the  most 
beautiful  objects  in  the  world.    It  consists  of  an  iridescent,  in- 
tensely blue,  indented  centre,  surrounded  by  a  rich  green  zone, 
this  by  a  brood  coppery-brown  zone,  and  this  by  five  other  narrow 
zones  of  slightly  different  iridescent  shades.    A  trifling  character 
in  the  disc  deserves  notice ;  the  barbs,  for  a  space  along  one  of 
the  concentric  zones  are  more  or  less  destitute  of  their  borbules, 
so  that  a  part  of  the  disc  is  surrounded  by  an  almost  transparent 
zone,  which  gives  it  a  highly  finished  aspect    But  I  have  else- 
where dosciibed  ^  an  exactly  analogous  variation  in  the  hackles 
of  a  sub- variety  of  the  game-cock,  in  which  the  tips,  having  a 
metallic  lustre,  "are   separated  from  the  lower  part  of  the 
"  feather  by  a  symmetrically  shaped  transparent  zone,  composed 
"  of  the  naked  portions  of  the  barbs."    TChe  lower  margin  or 
base  of  the  dark-blue  centre  of  the  ocellus  is  deeply  indented 
on  the  line  of  the  shaft    The  surrounding  zones  likewise  shew 
traces,  as  may  be  seen  in  the  drawing  (^.  54),  of  indentations, 
or  rather  breaks.    These  indentations  are  common  to  the  Indian 
and  Javan  peacocks  (^Pavo  cn'status  and  P.  muticus);  and  they 
seemed  to  deserve  particular  attention,  as  probably  connected 
with  the  development  of  the  ocellus ;  but  for  a  long  time  I  could 
not  conjecture  tiieir  meaning. 


»a 


*  Variation  of  Auimals  and  Plants  under  Domestication,'  vol.  i.  p.  254, 
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If  we  admit  the  prioci]'?  of  gmiss.'  \.-^6.-iXyta.  tbov  nnnt 
formerly  hare  existed  man;  Epecief  v^:i^  f««9c-r::'»j  cvo;  sae~ 
cceeiTe  step  between  the  TosieffnTT  ejoncated  tail-forvtE  of 
tfae  peacock  and  tbe  Ebon  tai:-c:Ta^  of  dl  ordiitaiT  Urd? ;  mod 
again  between  the  mappificail  o^.-l:  </.  ibe  fanner,  aod  tfae 
simpler  ocelli  or  mere  ccdonted  fprnf  cb  odier  IntiF:  and  bo  with 
all  the  other  cbancteis  of  the  pu«Kk.  Ln  of  >33fc  to  tbe  allied 
GalliBaccfc  for  anr  EtiD-erifliri;  cradatina.    Tbe  qwdes  bmI 


sub-species  of  Polfplectron  inhabit  countries  a^i'i'^^nl^  ^^  ^'>o 
native  land  of  the  peacock ;  and  they  so  far  resemble  this  bird 
that  the;  are  sometimes  called  peacock-plieasnnte.  I  lun  aIho  in- 
formed by  Mr.  Bortlett  that  they  resemble  the  peacock  in  tlieir 
Toice  and  in  Bomo  of  their  habite.  During  the  spring  the  ninlua, 
ns  previouEly  described,  strut  about  before  the  comiuuntivoly 
plain-coloaced  feoinlea,  expanding  and  erecting  thoir  toil  and 
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wing-featheiB,  which  are  ornamented  with  nmnerons  ooellL  I 
request  the  reader  to  torn  back  to  the  drawing  (fig.  51,  p.  397) 
of  a  Polyplectron.  In  P.  napdeonis  the  ocelli  are  confined  to 
the  tail  and  the  back  is  of  a  rich  metallic  blue ;  in  which  re- 
spects this  species  approaches  the  JaTa  peacock.  P.  hardwickii 
possesses  a  peculiar  top-knot,  which  is  also  somewhat  like 
that  of  the  Java  peacock.  In  all  the  species  the  ocelli  on  the 
wings  and  tail  are  either  circular  or  OTal,  and  consist  of  a 
beautiful,  iridescent,  greenish-blue  or  greenish-purple  disc,  with  | 
a  black  border.  This  border  in  P.  chinquis  shades  into  brown,  i 
edged  with  cream-colour,  so  that  the  ocellus  is  here  surrounded 
with  variously  shaded,  though  not  bright,  concentric  zones.  The 
unusual  length  of  the  tail-coverts  is  another  remarkable  character 
in  Polyplectron ;  for  in  some  of  the  species  they  are  half,  and  in 
others  two-thirds  as  long  as  the  true  tail-feathers.  The  tail- 
coverts  are  ocellated  as  in  the  peacock.  Thus  the  several  sjiecies 
of  Polyplectron  manifestly  make  a  graduated  approach  to  the 
peacock  in  the  length  of  their  tail-coverts,  in  the  zoning  of  the 
ocelli,  and  in  some  other  characters. 

Notwithstanding  this  approach,  the  first  species  of  Polyplectron 
"^hich  I  examined  almost  made  me  give  up  the  search;  for  I 
foimd  not  only  that  the  true  tail-feathers,  which  in  the  peacock 
are  quite  plain,  were  ornamented  with  ocelli,  but  that  the  ocelli 
on  all  the  feathers  differed  fundamentally  from  those  of  the 
peacock,  in  there  being  two  on  the  same  feather  (fig.  55),  one  on 
each  side  of  the  shaft.  Hence  I  concluded  that  the  early  pro- 
genitors of  the  peacock  could  not  have  resembled  a  Polyplectron. 
But  on  continuing  my  search,  I  observed  that  in  some  of  the 
species  the  two  ocelli  stood  very  near  each  other ;  that  in  the 
tail-feathers  of  P.  hardwickii  they  touched  each  other;  and, 
finally,  that  on  the  tail-coverts  of  this  same  species  as  well  as  of 
P.  malaccense  (fig.  56)  they  were  actually  confluent  As  the 
central  part  alone  is  confluent,  an  indentation  is  left  at  both  the 
upper  and  lower  ends ;  and  the  surrounding  coloured  zones  are 
likewise  indented.  A  single  ocellus  is  thus  formed  on  each  tail- 
covert,  though  still  plainly  betraying  its  double  origin,  These 
confluent  ocelli  differ  from  the  single  ocelli  of  the  peacock  in 
having  an  indentation  at  both  ends,  instead  of  only  at  the  lower 
or  basal  end.  The  explanation,  however,  of  this  difference  is 
not  difficult;  in  some  species  of  Polyplectron  the  two  oval 
ocelli  on  the  same  feather  stand  parallel  to  each  other ;  in  other 
species  (as  in  P.  chinquis)  they  converge  towards  one  end;  now 
the  partial  confluence  of  two  convergent  ocelli  would  manifestly 
leave  a  much  deeper  indentation  at  the  divergent  than  at  the 
ponvergent  end.    It  is  also  mam'fest  that  if  the  convergence  were 
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strongly  prouoanced  and  the  conflaence  complete,  the  indentation 
at  the  convergent  end  would  tend  to  disappear. 

The  tail-featherain both  epecies 
of  peacock  are  entirely  destitute 
of  ocelli,  and  this  apparently  is 
related  to  their  being  ooTered  up 
and  concealed  by  the  long  tail- 
coTerts.  In  this  respect  they 
differ  remarkably  from  the  tail- 
feathers  of  Polyplectron,  which 
in  most  of  the  species  are  or- 
namented with  laigei  ocelli  than 
those  on  the  tail-coverts.  Hence 
I  was  led  carefully  to  examine  the 
tail-feathois  of  the  several  species, 
in  order  to  discover  whether  their 
ocelli  shewed  any  tendency  to  dis- 
appear; and  to  my  great  satis- 
faction, this  appeared  to  be  so. 
The  central  tail-feathers  of  P. 
napoUonU  have  the  two  ooelli  on 
each  side  of  the  shaft  perfectly 

developed ;  but  the  inner  ocellus  ng.  15.  putotsuii-ooTfrtof  IW- 
becomes  less  and  less  conspicnona  K™^^!"''^  "**  ""  ""' 
on  the  more  exterior  tail-feathers, 
until  a  mere  shadow  or  rudiment 
is  left  on  the  inner  side  of  the 
ontermoat  feather.  Again,  in  P. 
maUfxenae,  the  ocelli  on  the  tail- 
coverts  are,  as  we  have  seen, 
confluent ;  and  these  feathers  are 
of  nnnsnal  length,  being  two- 
thirds  of  the  l^gth  of  thti  toil- 
feathere,  so  that  in  both  these 
respects  they  approach  the  tail- 
coverts  of  the  peacock.  Now  in 
F.  maliKxeaM  the  two  central  tail- 
feathers  alone  are  oroamented, 
each  with  two  brightly-coloured 

ocelli,  the  inner  ocellus  having  ^''■,^Von^'miiii™I^*°>^  "vaTwl 
completely  disappeared  from  all  ^™^nitiirc<>^^nilotiuit.ii»! 
the  other  tail-feathers.  Conse- 
quently the  tail-coverts  and  tail-frathers  of  this  species  of  Poly- 
plectron moke  a  near  approach  in  structure  and  omamentatiou 
to  the  corresponding  feathers  of  the  peacock. 
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As  fiftr,  tlien,  as  gradation  throws  light  on  the  steps  by  which 
the  magnificent  train  of  the  x)eacock  has  been  acquired,  hardly 
anything  more  is  needed.  If  we  picture  to  ourselres  a  progeni- 
tor of  the  peacock  in  an  almost  exactly  intermediate  condition 
between  the  existing  peacock,  with  his  enormously  elongated 
tail-coverts,  ornamented  with  single  ocelli,  and  an  ordinary 
gallinaceous  bird  with  short  tail-coverts,  merely  spotted  with 
some  colour,  we  shall  see  a  bird  allied  to  Polyplectron — ^that  is, 
with  tail-coverts,  capable  of  erection  and  expansion,  ornamented 
with  two  partially  confluent  ocelli,  and  long  enough  ahnost  to 
conceal  the  tail-feathers,  the  latter  having  already  partially  lost 
their  ocellL  The  indentation  of  the  central  disb  and  of  the 
surrounding  zones  of  the  ocellus,  in  both  species  of  peacock, 
speaks  plainly  in  favour  of  this  view,  and  is  otherwise  in- 
explicable. The  males  of  Polyplectron  are  no  doubt  beautiful 
birds,  but  their  beauty,  when  viewed  from  a  little  distance, 
cannot  be  compared  with  that  of  the  peacock.  Many  female 
progenitors  of  the  peacock  must,  during  a  long  line  of  descent, 
have  appreciated  this  superiority ;  for  they  have  unconscioualy, 
by  the  continued  preference  of  the  most  beautiful  males,  xendeied 
the  peacock  the  most  splendid  of  living  birds. 

Ar^va  pheasant — ^Another  excellent  case  for  investigation  is 
offered  by  the  ocelli  on  the  wing-feathers  of  the  Argus  pheasant, 
which  are  shaded  in  so  wonderfol  a  manner  as  to  resemble  balls 
lying  loose  within  sockets,  and  consequently  differ  from  ordinaiy 
ocelli.  No  one,  I  presume,  will  attribute  the  shading,  which  has 
excited  the  admiration  of  many  experienced  artists,  to  chance 
— to  the  fortuitous  concourse  of  atoms  of  colouring  matter. 
That  these  ornaments  should  have  been  formed  through  the 
selection  of  many  successive  variations,  not  one  of  which  was 
originally  intended  to  produce  the  ball-and-socket  effect,  seems 
as  incredible,  as  that  one  of  Raphael's  Madonnas  should  have 
been  formed  by  the  selection  of  chance  daubs  of  paint  made  by  a 
long  succession  of  young  artists,  not  one  of  whom  intended  at 
first  to  draw  the  human  figure.  In  order  to  discover  how  the 
ocelli  have  been  developed,  we  cannot  look  to  a  long  line  ot 
progenitors,  nor  to  many  closely-allied  forms,  for  such  do  not 
now  exist.  But  fortunately  the  several  feathers  on  the  wing 
suffice  to  give  us  a  clue  to  the  problem,  and  they  prove  to  de- 
monstration that  a  gradation  is  at  least  possible  from  a  mere 
8xx)t  to  a  finished  ball-and-socket  ocellus. 

The  wing-feathers,  bearing  the  ocelli,  are  covered  with  dark 
stripes  (fig.  67)  or  with  rows  of  dark  spots  (fig.  69),  each  stripe 
or  row  of  spots  running  obliquely  down  the  outer  side  of  the 
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shaft  to  one  of  the  ocelli.  The  spots  ore  generally  elongated  in  a 
liae  transTerse  to  the  tow  in  which  they  stand.  They  often 
1)ecome  confluent,  either  in  the  line  of  the  row— and  then  they 
fbnn  a  longitndinal  stripe — or  transversely,  that  is,  with  the 
spots  in  the  adjoining 
rows,  and  then  they 
form  tranSTeiBe  stripes. 
A  spot  sometimes 
breaks  up  into  smaller 
spots,  which  still  stand 
in  their  proper  places. 
It  will  be  conTenient 
first  to  describe  a  per- 
fect bdll  -  and  -  socket 
ocelltiB.  This  oonsiBtB 
of  an  intensely  black  a 
circnlat  ring,  snrroond- 
ing  a  space  shaded  so 
Bs  exactly  to  resemble 
abalL  The  fignre  here 
given  has  bem  ad- 
mirably drawn  by  Mr. 
Ford  and  well  engraved, 
but  a  woodcnt  cannot 
eihitnt  the  exqnisile 
nhading  of  the  originnl. 
The  ris);  is  almost 
always  slightly  broken  }, 
or  interrupted  (see  fig. 
67)  at  a  point  in  the 
upper  half,  a  little  to 
the  right  of,  and  above 

the  white  shade  on  the  '"jiii^i:"^,;^"-^,,';!^''^."  a'^Ti." 
enclosed  ball ;  it  is  also  a.  b.  c^  *c.  irf  dirk  «irii«  nmniug  guiquij 
sometimes   broken  to-      t™^  ,   " " "  ^\    . 

,     ,,       ,  ,,  [M neli  at  the  web  on  bolh  ikls,  HprcUUj  lo  Dm 

wards  the  base  on  the     iejt(i(UKii»a.buiMnciii<^    i-~~m 
right     hand.       These 

little  t«eaks  have  an  important  meaning.  The  ring  is  always 
mnch  thickened,  with  the  edges  ill-defined  towards  the  left- 
hand  upper  corner,  the  feather  beii%  held  erect,  in  the  posi- 
tion in  which  it  is  here  drawn.  Beneath  this  thickened  part 
there  is  on  the  snriace  of  the  ball  an  oblique  almoet  pnre-white 
mark,  which  shades  off  downwards  into  a  pale-Ieadm  hue,  and 
this  into  yellowish  and  toown  tints,  which  insensibly  become 
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darker  and  darker  towarde  the  lover  port  of  the  baU.    It  is  this 
shading  vhich  gives  so  odmiiaHIy  the  effect  of  light  shining  on 
a  convex  snr&ce.    If  oneof  thebaUBbeexaminedJt  viUbeEeen 
that  the  lower  part  is  of  a  brown  tint  and  is  indistinct);  sepa- 
rated by  a  cnrred  oblique  line  from  the  upper  part,  which  is 
yellower  and  more  leaden ;  tliiB  cnrred  oblique  line  runs  at  right 
angles  to  the  longer  axis  of  the  white  pat«h  of  light,  and  indeed 
of  all  the  shading;  but  this  difference  in  colour,  which  cannot 
of  conrso  be  shewn  in  the  woodcnt,  docs  not  in  the  least  interfere 
with  the  perfect  ehading  of  the  ball.    It  ehoold  be  particularly 
observed  that  each  occUub  stands  in  obvious  connection  either 
with  a  dark  stripe,  or  with  a  longitudinal  row  of  dark  spote,  for 
both  occur  indifferently  on  the  same  feather.    Thus  in  fig.  57  stripe 
A  runs  to  ocellus  a ;  B  runs  to  ocellus  h ;  stripe  C  is  broken  in 
the  upper  part,  and  rnaa  down  to  the  neit  succeeding  ocellus, 
not  represented  in  tlie  wood- 
cut ;  D  to  the  next  lower  one, 
and  so  with  the  stripes  E 
and  F.    Lastly,  the  several 
ocelli  are  separated  from  each 
other  by  a  pole  sur&co  bear- 
ing irregular  black  marks. 

I  will  next  deecribe  the 
other  extreme  of  the  series, 
namely,  the  first  trace  of 
an  ocellus.  The  short  oo- 
condary  wing- feather  (fig, 
68),  noarcet  to  the  bodj-, 
is  marked  like  the  other 
feathers,  with  oblique,  lon- 
gitudinal, rather  irre^lar, 
rows  of  very  dark  spota 
The  basal  spot,  or  that  near- 
est the  shaft,  in  the  five  lower 
rows  (excluding  the  lowest 
one)  is  a  little  larger  than 
the  other  spots  of  the  same 

"^  "Wu^  ES^  S'lbTSS^'"''''  ""•  *°*  "  ''"'«  "0™  elon- 
gated in  a  transverse  direc- 
tion. It  differs  also  from  the  other  spots  by  being  boidered 
on  its  upper  side  with  some  dull  fulvous  shading.  But  this 
spot  is  not  in  any  way  more  remarkable  than  those  on  tbe 
plumage  of  many  birds,  and  might  easily  be  overlooked.  The 
next  higher  spot  doos  not  differ  at  all  fhan  the  upper  caiee  in 


Chap.  XIV.     Birds — Gradation  of  Characters. 


437 


the  same  row.  The  loiter  basal  spots  occupy  exactly  the  same 
relatiTe  pofiitioQ  on  these  feathere,  as  do  the  perfect  ocelli  on 
the  longer  wiiiK-CbatiierB. 

By  looking  to  the  next  two  or  three  enoceeding  wing-feathers, 
an  absolntely  insensible  gradation  can  be  traced  from  one  of  the 
last-deecribed  basal  spots,  together  with  the  next  higher  one  in 
the  same  row,  to  a  cnrious  ornament,  which  cannot  be  called  an 
ocellus,  and  which  I  will  name,  from  the  want  of  a  better  term, 
au  "  elliptic  oruamenf  These  are  shewn  in  the  accompanying 
fignre  (fig.  59).    We  hero  see  several  oblique  rows.  A,  B,  C,  D, 


Ac.  (see  the  lettered  diagram  on  the  right  hand),  of  dark  spots 
of  tho  usnal  charact«r.  Each  row  of  spots  runs  down  to  and  is 
connected  with  one  of  tl)e  elliptic  ornaments,  in  exactly  the 
same  manner  as  eseh  stripe  in  fig.  67  runs  down  to,  and  is 
coimectcd  with,  one  of  the  ball-and-socket  ocellL  Looking  to 
any  one  row,  for  instance,  B,  in  fig-  69,  the  lowest  mark  (i)  is 
thicker  and  considerably  longer  than  tbe  nppei  spots,  and  has 
itsloft  cxtremitypoiutedandcnrred  upwards.   This  black  mark 
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ls abruptly  bordered  on  its'tipper  side  by  a  rather  broad  space  of 
richly  shaded  tints,  beginning  with  a  narrow  brown  zone,  which 
passes  into  orange,  and  this  into  a  pale  leaden  tint,  with  the  end 
towards  the  shaft  much  paler.  These  shaded  tinta  together  fill  np 
the  whole  inner  space  of  the  elliptic  ornament.  The  mark  (fr) 
corresponds  in  every  respect  with  the  basal  shaded  spot  of  the 
simple  feather  described  in  the  last  paragraph  (fig.  58),  but  is 
more  highly  developed  and  more  brightly  coloured.  Above  and  to 
the  right  of  this  spot  (6  fig.  59),  with  its  bright  shading,  there  is 
a  long  narrow,  black  mark  (e),  belonging  to  the  same  row,  and 
which  is  arched  a  little  downwards  so  as  to  &ce  (&).  This  mark 
is  sometimes  broken  into  two  portions.  It  is  also  narrowly  edged 
on  the  lower  side  with  a  fulvous  tint.  To  the  left  of  and  above 
c,  in  the  same  oblique  direction,  but  always  more  or  less  distinct 
&om  it,  there  is  another  black  mark  (c/).  This  mark  is  generally 
sub-triangular  and  irregular  in  shape,  but  in  the  one  lettered  in 
the  diagram  it  is  imusually  narrow,  elougated,  and  regular.  It 
apparently  consists  of  a  lateral  and  broken  prolongation  of  the 
mark  (c),  together  with  its  confiuence  with  a  broken  and  prolonged 
part  of  the  next  spot  above ;  but  I  do  not  feel  sure  of  this.  Those 
three  marks,  6,  c,  and  <f ,  with  the  intervening  bright  shades,  form 
together  the  so-called  elliptic  .ornament.  These  ornaments  placed 
parallel  to  the  shaft,  manifestly  correspond  in  position  with  the 
ball-and-socket  ocellL  Their  extremely  elegant  appearance  can- 
not be  appreciated  in  the  drawing,  as  the  orange  and  leaden  tints, 
contrasting  so  well  with  the  black  marks,  cannot  be  shewn. 

Between  one  of  the  elliptic  ornaments  and  a  perfect  ball-and- 
socket  ocellus,  the  gradation  is  so  perfect  that  it  is  scarcely 
possible  to  decide  when  the  latter  term  ought  to  be  used.  The 
passage  from  the  one  into  the  other  is  effected  by  the  elongation 
and  greater  curvature  in  opposite  directions  of  the  lower  black 
mark  Q>  fig.  59),  and  more  especially  of  the  upper  one  (c) 
together  with  the  contraction  of  the  elongated  sub-triangular  or 
narrow  mark  (c^),  so  that  at  last  these  three  marks  become  con- 
fiuent,  forming  an  irregular  elliptic  ring.  This  ring  is  gradually 
rendered  more  and  more  circular  and  regular,  increasing  at  the 
same  time  in  diameter.  I  have  here  given  a  drawing  (fig.  60) 
of  the  natural  size  of  an  ocellus  not  as  yet  quite  perfect.  The  lower 
part  of  the  black  ring  is  much  more  curved  than  is  the  lower 
mark  in  the  elliptic  ornament  (6  fig.  59).  The  upper  part  of 
the  ring  consists  of  two  or  three  separate  portions ;  and  there  is 
only  a  trace  of  the  thickening  of  the  portion  which  forms  the 
black  mark  above  the  white  shade.  This  white  shade  itself  is 
not  as  yet  miich  concentrated;  and  beneath  it  the  surface  is 
brighter  coloured  than  in  a  perfect  ball-and-socket  ocellus.    Even 
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in  the  most  perfect  ocelli,  traces  of  the  jimctiou  of  three  or  fbnr 
elongated  black  marks,  by  which  the  ring  baa  been  formed,  may 
often  be  detected.  The  irregolar  Bob-triangnlar  or  narrow  mark 
(({  fig.  59),  manifestly  forma,  by  its 
contraction  and  equalisation,  tiie 
thickened  portion  of  the  ring  above 
the  white  shade  on  a  perfect  ball- 
and-socket  ocellus.  The  lower  port 
of  the  ring  is  invariably  a  little 
thicker  than  the  other  parts  (see 
fig.  57j,  and  this  follows  from  the 
lower  black  mark  of  the  elliptic 
ornament  (£  fig.  59)  having  oiigi' 
nally  been  thicker  than  the  upper 
mark  (c).  Every  step  can  be  fol- 
lowed in  the  process  of  confluence 
and  modification;  and  the  black 
ring  which  surrounds  the  ball  of 
the  ocellus  is  unquestionably  formed 
by  the  onion  and  modification  of 
the  three  black  marks,  h,  c,  d,  of 
the  elliptic  ornament.  The  irre- 
gular sdgzag  black  marks  between  ^«]| 
the  Bucceesive  ocelli  (see  again  fig. 
57)  are  plainly  due  to  the  breaking 
np  of  the  somewhat  more  regular  but  sinular  marks  between 
the  elliptio  ornaments. 

The  snccesBiTe  steps  in  the  shading  of  the  ball-and-socket 
ocelli  can  be  followed  ont  with  equal  clearness.  The  brown, 
orange,  and  pale  leaden  narrow  zones,  which  border  the  lower 
black  mark  of  the  elliptic  ornament,  can  be  seen  gradually  to 
become  more  and  more  softened  and  shaded  into  each  oljier, 
with  the  upper  l^htei  part  towards  the  lefb-hand  comer  ren- 
dered still  lighter,  so  as  to  become  almost  white,  and  at  the  same 
time  more  contracted.  But  even  in  the  most  perfect  ball-and- 
socket  ocelli  a  slight  difference  in  the  tints,  though  not  in  the 
shading,  between  the  upper  and  lower  parts  of  the  ball  can  be 
perceived,  as  before  noticed ;  and  the  line  of  separation  is  oblique, 
in  the  same  direction  as  the  bnghtr<»loured  shades  of  the 
elliptio  ornaments.  Thus  almost  every  minute  detail  in  the 
shape  and  colouring  of  the  ball-and-socket  ocelli  can  be  shewn  to 
foUow  from  gradual  changes  in  the  elliptic  ornaments ;  and  the 
development  of  the  latter  can  be  traced  by  equally  small  steps 
from  the  union  of  two  olmcet  simple  spots,  ttte  lower  one  (fig.  58) 
having  some  dull  fulvous  shading  on  its  upper  side. 
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The  extremitiee  of  the  longer  sectrndai?  feathers  which  bear 
the  perfect  ball-and-socket  ocelli,  are  peooliarly  ornamented 
(fig.  61).  The  oblique  loDgitndinal  stripes  enddenly  oease 
upwards  end  become  confoBed ;  and  above  this  limit,  the  whole 
tipper  end  of  the  feather  (a)  is 
covered  with  white  dots,  anr- 
ronnded  by  little  block  rings; 
standli^  on  a  dark  groand. 
The  obliqno  stripe  belongiiig  to 
the  uppermost  ocellos  (ft)  is 
barely  represented  \sj  a  ver? 
Bbort  irregnlar  black  mark  with 
the  usual,  curved,  tranvetse  base. 
As  this  stripe  is  thus  abmptly 
cut  off,  we  can  perhaps  under- 
stoud  from  what,bas  gone  before, 
how  it  is  that  the  upper  thickened 
partoftheringishereabBentjfor, 
OS  before  stated,  this  thickened 
part  apparonti;  stands  in  some 
relation  with  a  broken  prolonga- 
tion tKSny  the  next  higher  spot. 
From  the  absence  of  the  apper 
and  thickened  part  of  the  ring, 
the  uppermost  ocellus,  though 
perfect  in  all  other  respects, 
appears  as  if  its  top  had  been 
obliquely  sliced  off.  It  would, 
I  think,  perplex  any  one,  who 
belicTca  that  the  plumage  of 
the  Argus-pheasant  was  created 
as  we  now  see  it,  to  account  for 
"u»*'i<»^™Xg-'«ST™°'ta!IriK  *'"'  imperfect  condition  of  the 
pnftct  tHii-uid^ticM  rxeiu.'  uppermost  ocellus.   Ishonldadd 

a.  Omain«ii«inpprr|i«ri.  that  ou    the    Becondarj  wing- 

**  °S^ir'\Ti^'^^B'"S^^;J    feather  farthest  from  the  body, 
whiw  DHrfc  on  iha  lummii  o(  the    (Jl  the  ocelli  are  smaller  and 
t.  Fi'rfeci'«itUiMr  *  less  perfect  than  on  the  other 

feathers,  and  have  the  upper 
part  of  the  ring  deficient,  as  in  the  case  just  mentioned.  The 
imperfection  here  seems  to  be  connected  with  the  fact  that  the 
spots  on  this  feather  shew  less  tendency  than  usual  to  become 
confluent  into  stripes;  they  are  on  the  contrary,  often  broken  up 
into  smaller  spots,  so  that  two  or  three  rows  run  down  to  the 
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There  still  lemains  another  very  curious  point,  first  observed 
by  Mr.  T.  W.  Wood,"  which  deserves  attention.  ,In  a  photograph, 
given  me  by  Mr.  Ward,  of  a  specimen  mounted  as  in  the  act  of 
display,  it  may  be  seen  that  on  the  feathers  which  are  held 
perpendicularly,  the  white  marks  on  the  ocelli,  representing 
light  reflected  from  a  convex  surfiEtce,  are  at  the  upper  or 
further  end,  that  is,  are  directed  upwards ;  and  the  bird  whilst 
<lisplaying  himself  on  the  ground  would  naturally  be  illuminated 
from  above.  But  here  comes  the  curious  point,  the  outer 
feathers  are  held  almost  horizontally,  and  their  ocelli  ought  like- 
wise to  appear  as  if  illuminated  from  above,  and  consequently 
the  white  marks  ought  to  be  placed  on  the  upper  sides  of  tbe 
ocelli ;  and  wonderful  as  is  the  &ct  they  are  thus  placed !  Henco 
the  ocelli  on  the  several  feathers,  though  occupying  very  different 
positions  vnth  respect  to  the  light,  all  appear  as  if  illuminated 
from  above,  just  as  an  artist  would  have  shaded  them.  Never- 
theless they  are  not  illuminated  from  strictly  the  same  point 
as  they  ought  to  be ;  for  the  white  marks  on  the  ocelli  of  tho 
feathers  which  are  held  almost  horizontally,  are  placed  rather 
too  much  towards  the  further  end ;  that  is  they  are  not  suffi- 
ciently lateral.  We  have,  however,  no  right  to  expect  absolute 
perfection  in  a  part  rendered  ornamental  through  sexual  selec- 
tion, any  more  than  we  have  in  a  part  modified  through  natural 
selection  for  real  use ;  for  instance  in  that  wondrous  organ  the 
human  eye.  And  we  know  what  Hehnholtz,  the  highest  authority 
in  £urope  on  the  subject,  has  said  about  the  human  eye ;  that 
if  an  optician  had  sold  him  an  instrument  so  carelessly  made,  he 
woidd  have  thought  himself  fully  justified  in  returning  it.^ 

We  have  now  seen  that  a  perfect  series  can  be  followed,  from 
simple  spots  to  the  wonderful  ball-and-socket  ornaments.  Mr. 
Gould,  who  kindly  gave  me  some  of  these  feathers,  fully  agrees 
with  me  in  the  completeness  of  the  gradation.  It  is  obvious 
that  the  stages  in  development  exhibited  by  the  feathers  on  the 
same  bird,  do  not  at  all  necessarily  shew  us  the  steps  passed 
through  by  the  extinct  progenitors  of  the  species;  but  they 
probably  give  us  the  clue  to  the  actual  steps,  and  they  at  least 
prove  to  demonstration  that  a  gradation  is  possible.  Bearing  in 
mind  how  carefully  the  male  Argus  pheasant  displays  his  plumes 
before  the  female,  as  well  as  the  many  facts  rendering  it  probable 
that  female  birds  prefer  the  more  attractive  males,  no  one  who 
admits  the  agency  of  sexual  selection  in  any  case,  will  deny  that 
a  simple  dark  spot  with  some  fulvous  shading  might  be'converted, 
through  the  approximation  and  modification  of  two  adjoining 

"  The  'Field,'  May  28,  1870.  Subjects,'  Eng.  trans.  1873,  pp.  219, 

*«  *  Popular  Lectures  on  ScientiHc      227,  269,  39u. 
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fipots,  together  with  some  slight  increase  of  colour,  into  one  of  the 
so-called  elliptic  ornaments.    These  latter  ornaments  have  been 
shewn  to  many  persons,  and  all  have  admitted  that  they  are 
beautifol,  some  thinking  them  even  more  so  than  the  ball-Mid- 
socket  ocelli.     As  the  secondary  plnmes  became  lengthened 
through  sexual  selection,  and  as  the  elliptic  ornaments  increased 
in  diameter,  their  colours  apparently  beccune  less  bright;  and 
then  the  ornamentation  of  the  plumes  had  to  be  gained  by  an 
improvement  in  the  pattern  and  shading ;  and  this  process  was 
carried  on  until  the  wonderful  ball-and-socket  ocelli  were  finally 
developed.    Thus  we  can  understand — and  in  no  other  way  as 
it  seems  to  me — ^the  present  condition  and  origin  of  the  orna- 
ments on  the  wing-feathezB  of  the  Argus  pheasant 

From  the  light  afforded  by  the  principle  of  gradation — ^firom 
what  we  know  of  the  laws  of  variation — ^from  the  changes  which 
liave  taken  place  in  many  of  our  domesticated  birds — and,  lastly, 
from  the  character  (as  we  shall  hereafter  see  more  clearly)  of  the 
inunature  plumage  of  young  birds — ^we  can  sometimes  indicate 
with  a  certain  amount  of  confidence,  the  probable  steps  by  which 
the  males  have  acquired  their  brilliant  plumage  and  various 
ornaments;  yet  in  many  cases  we  are  involved  in  complete 
darkness.  Mr.  Gould  several  years  ago  pointed  out  to  me  a 
humming-bird,  the  Urostiete  benjamini,  remarkable  for  the  curioua 
differences  between  the  sexes.  The  male,  besides  a  splendid 
gorget,  has  greenish-black  tail-feathers,  with  the  four  cetitral 
ones  tipped  with  white ;  in  the  female,  as  with  most  of  the  allied 
species,  the  three  outer  tail-feathers  on  each  side  are  tipped  with 
white,  so  that  the  male  has  the  four  central,  whilst  the  female 
has  the  six  exterior  feathers  ornamented  with  white  tipa  What 
makes  the  case  more  curious  is  that,  although  the  colouring  of 
the  tail  differs  remarkably  in  both  sexes  of  many  kinds  of 
humming-birds,  Mr.  Gould  does  not  know  a  single  species,  be- 
sides the  Urostiete,  in  which  the  male  has  the  four  central 
feathers  tipped  with  white. 

The  Duke  of  Argyll,  in  commenting  on  this  case,"  passes  over 
sexual  selection,  and  asks, "  What  explanation  does  the  law  of 
"  natural  selection  give  of  such  specific  varieties  as  these  ?*  He 
answers  "none  whatever;"  and  I  quite  agree  with  him.  But 
can  this  be  so  confidently  said  of  sexual  selection  ?  Seeing  in 
how  many  ways  the  tail-feathers  of  hununing-birds  differ,  why 
should  not  the  four  central  feathers  have  varied  in  this  one 
species  alone,  so  as  to  have  acquired  white  tips  ?  The  variations 
may  have  been  gradual,  or  somewhat  abrupt  as  in  the  case 

"  *  The  Reign  of  Law/  1867,  p.  247. 
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Teoently  given  of  the  hnznming-birds  near  Bogota,  in  which 
certain  individuals  alone  have  the  "  central  tail-feathers  tipped 
"  with  beautiful  green."  In  the  female  of  the  Urosticte  I 
noticed  extremely  minute  or  rudimental  white  tips  to  the  two 
outer  of  the  four  central  black  tail-feathers ;  so  that  here  we 
have  an  indication  of  change  of  some  kind  in  the  plumage  of 
this  species.  If  we  grant  the  possibility  of  the  central  tail- 
feathers  of  the  male  varying  in  whiteness,  there  is  nothing  strange 
in  such  variations  having  been  sexually  selected.  The  white 
tips,  together  with  the  small  white  ear-tufts,  certainly  add,  as 
the  Duke  of  Argyll  admits,  to  the  beauty  of  the  male ;  and 
whiteness  is  apparently  appreciated  by  other  birds,  as  may  be 
inferred  from  such  cases  as  the  snow-white  male  of  the  Bell-bird. 
The  statement  made  by  Sir  B.  Heron  should  not  be  forgotten, 
namely,  that  his  peahens,  when  debarred  from  access  to  the  pied 
peacock,  would  not  unite  with  any  other  male,  and  during  that 
season  produced  no  offspring.  Nor  is  it  strange  that  variations 
in  the  tail-feathers  of  the  Urosticte  should  have  been  specially 
selected  for  the  sake  of  ornament,  for  the  next  succeeding  genus 
in  the  family  takes  its  name  of  Metallura  from  the  splendour  of 
these  feathers.  We  hav^,  moreover,  good  evidence  that  humming- 
birds  take  especial  pains  in  -displaying  their  tail-feathers;  Mr. 
Belt,*^  after  describing  the  beauty  of  the  Florisuga  meUivora,  says, 
"  I  have  seen  the  female  sitting  on  a  branch,  and  two  males 
*'  displaying  their  charms  in  front  of  her.  One  would  shoot  up 
"  like  a  rocket,  then  suddenly  expanding  the  snow-white  tail,  like 
"  an  inverted  parachute,  slowly  descend  in  front  of  her,  turning 

"  round  gradually  to  shew  off  back  and  front The 

"  expanded  white  tail  covered  more  space  than  all  the  rest  of  the 
"  bird,  and  was  evidently  the  grand  feature  in  the  performance. 
Whilst  one  male  was  descending,  the  other  would  shoot  up 
and  come  slowly  down  expanded.  The  entertainment  would 
end  in  a  fight  between  the  two  performers ;  but  whether  the 
"  most  beautiful  or  the  most  pugnacious  was  the  accepted 
"  suitor,  I  know  not"  Mr.  Gould,  after  describing  the  peculiar 
plumage  of  the  Urosticte,  adds,  "  that  ornament  and  variety  is 
*'  the  sole  object,  I  have  myself  but  little  doubt"  ~  If  this  be 
admitted,  we  can  perceive  that  the  males  which  during  former 
times  were  decked  in  the  most  elegant  and  novel  manner  would 
have  gained  an  advantage,  not  in  the  ordinary  struggle  for  life, 
but  in  rivalry  with  other  males,  and  would  have  left  a  larger 
number  of  offspring  to  inherit  their  newly-acquired  beauty. 

*♦  *The  Naturalist  in  Nicaragua,*         ■*  *  Introduction   to  the  Trocbi- 
1874,  p.  112  Ud«,'  1861,  p.  110. 


tt 
it 
u 


444  Tlie  Descent  of  Man.  Part  H. 


CHAPTER  XV. 
BIBDS— conf*nM€ci. 

Diacuuion  as  to  why  the  'males  alone  of  some  species,  and  both  sexes  of 
others,  are  brightly  coloured — On  sexually-limited  inheritance,  as  applied 
to  various  structures  and  to  brightly-coloured  plumage — Nidification  in 
relation  to  colour — Loss  of  nuptial  plumage  during  the  winter. 

Wb  haye  in  this  chapter  to  coiuuder,  why  the  females  of  many 
birds  have  not  acquired  the  same  ornaments  as  the  male ;  and 
why,  on  the  other  hand,  both  sexes  of  many  other  birds  are 
equally,  or  almost  equally,  ornamented?  In  the  followlDg 
chapter  we  shall  consider  the  few  cases  in  which  the  female  is 
more  conspicuously  coloured  than  the  male. 

In  my  'Origin  of  Species'^  I  briefly  suggested  that  the  long 
tail  of  the  peacock  would  be  inconvenient,  and  the  conspicuous 
black  colour  of  the  male  capercailzie  dangerous,  to  the  female 
during  the  period  of  incubation;  and  consequently  that  the 
transmission  of  these  characters  from  the  male  to  the  female 
ofiBspring  had  been  checked  through  natural  selection.  I  still 
think  that  this  may  have  occurred  in  some  few  instances :  but 
after  mature  reflection  on  all  the  fiActs  which  I  have  been  able  to 
collect,  I  am  now  inclined  to  believe  that  when  the  sexes  differ, 
the  successiYe  variations  have  generally  been  from  the  first 
limited  in  their  transmission  to  the  same  sex  in  which  they  first 
arose.  Since  my  remarks  appeared,  the  subject  of  sexual 
coloration  has  been  discussed  in  some  very  interesting  papers 
by  Mr.  Wallace,'  who  believes  that  in  almost  all  cases  the 
successive  variations  tended  at  first  to  be  transmitted  equally 
to  both  sexes;  but  that  the  female  was  saved,  through  natural 
selection,  from  acquiring  the  conspicuous  colours  of  the  male, 
owing  to  the  danger  which  she  would  thus  have  incurred  during 
incubation. 

This  view  necessitates  a  tedious  discussion  on  a  difficult 
point,  namely,  whether  the  transmission  of  a  character,  which  is 
at  first  inherited  by  both  sexes,  can  be  subsequently  limited  in 
its  transmission  to  one  sex  alone  by  means  of  natural  selection. 
We  must  bear  in  mind,  as  shewn  in  the  preliminary  chapter  on 
sexual  selection,  that  characters  which  are  limited  in  their 
development  to  one  sex  are  always  latent  in  the  other.     An 

>  Fourth  edition,  1866,  p.  241.  1867.     'Journal  of  Travel,'  vol,  i. 

•  •  Westminster    Review,'    July,      1868,  p.  73. 
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imaginary  illustration  will  best  aid  ns  in  seeing  the  difficulty  of 
the  case:  we  may  suppose  that  a  £Ekncier  wished  to  make  a 
breed  of  pigeons,  in  which  the  males  alone  should  be  coloured 
of  a  pale  blue,  whilst  the  females  retained  their  former  slaty 
tint.  As  with  pigeons  characters  of  all  kinds  are  usually  trans- 
mitted to  both  sexes  equally,  the  fEUicier  would  have  to  try  to 
oonyert  this  latter  form  of  inheritance  into  sexually-limited 
transmission.  All  that  he  could  do  would  be  to  perseyere  in 
selecting  eyery  male  pigeon  which  was  in  the  least  degree  of  a 
paler  blue ;  and  the  natural  result  of  this  process,  if  steadily 
carried  on  for  a  long  time,  and  if  the  pale  yariations  wero 
strongly  inherited  or  often  recurred,  would  be  to  make  his 
whole  stock  of  a  lighter  blue.  But  our  fancier  would  be  com- 
pelled to  match,  generation  after  generation,  his  pale  blue  males 
with  slaty  females,  for  he  wishes  to  keep  the  latter  of  this 
colour.  The  result  would  generally  be  the  production  either  of 
a  mongrel  piebald  lot,  or  more  probably  the  speedy  and 
complete  loss  of  the  pale-blue  tint;  for  the  primordial  slaty 
colour  would  be  transmitted  with  prepotent  force.  Supposing, 
boweyer,  that  some  pale-blue  males  and  slaty  females  were 
produced  during  each  successiye  generation,  and  were  always 
crossed  together;  then  the  slaty  females  would  haye,  if  I  may 
use  the  expression,  much  blue  blood  in  their  yeins,  for  their 
fathers,  grand&thers,  &c.,  will  all  haye  been  blue  birds.  Under 
these  circumstances  it  is  conceiyable  (though  I  know  of  no 
distinct  &ctB  rendering  it  probable)  that  the  slaty  females  might 
acquire  so  strong  a  latent  tendency  to  pale-blueness,  that  they 
would  not  destroy  this  colour  in  their  male  ofiEspring,  their 
female  offspring  still  inheriting  the  slaty  tint  If  so  the  desired 
end  of  making  a  breed  with  the  two  sexes  permanently  different 
in  colour  might  be  gained. 

The  extreme  importance,  or  rather  necessity  in  the  aboye  case 
of  the  desired  character,  namely,  pale-blueness,  being  present 
though  in  a  latent  state  in  the  female,  so  that  the  male  offspring 
should  not  be  deteriorated,  will  be  best  appreciated  as  follows : 
the  male  of  Soemmerring*s  pheasant  has  a  tail  thirty-seyen 
inches  in  length,  whilst  that  of  the  female  is  only  eight  inches ; 
the  tail  of  the  male  common  pheasant  is  about  twenty  inches, 
and  that  of  the  female  twelye  inches  long.  Now  if  the  female 
Soemmerring  pheasant  with  her  Bhort  tail  were  crossed  with  the 
male  common  pheasant,  there  can  be  no  doubt  that  the  male 
hybrid  offspring  would  haye  a  much  longer  tail  than  that  of  the 
pure  offspring  of  the  common  pheasant.  On  the  other  hand,  if 
the  female  common  pheasant,  with  a  tail  much  longer  than  that 
of  the  female  Soemmerring  pheasant,  were  crossed  with  the  male 
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of  the  latter,  the  nuJe  hybrid  ofbpring  would  haye  a  much 
shorter  tail  than  that  of  the  pure  oflGspriug  of  SoommeniDg's 
pheasant.* 

Onr  fuicier,  in  oider  to  make  hia  new  bxeed  with  the  maks 
of  a  pale-blne  tint,  and  the  females  unchanged,  would  have  to 
continue  selecting  the  males  during  many  generationB;  and 
each  stage  of  paleness  would  have  to  be  fixed  in  the  males, 
and]  rendered  latent  in  the  females.  The  task  would  be  an 
extremely  difficult  one,  and  has  neyer  ,been  tried,  but  might 
possibly  be  successfully  carried  out  The  chief  obstacle  would 
be  the  early  and  complete  loss  of  the  pale-blue  tint,  from  the 
necessity  of  reiterated  crosses  with  the  slaty  female,  the  latter 
not  having  at  first  any  latetU  tendency  to  produce  pale-blue 
oflGspring. 

On  the  other  hand,  if  one  or  two  males  were  to  vary  ever  so 
slightly  in  paleness,  and  the  variations  were  from  the  first 
limited  in  their  transmission  to  the  male  sex,  the  task  of  making 
a  new  breed  of  the  desired  kind  would  be  easy,  for  such  males 
would  'simply  have  to  be  selected  and  matched  with  ordinary 
females.  An  analogous  case  has  actually  occurred,  for  there  are 
breeds  of  the  pigeon  in  Belgium*  in  which  the  males  alone  aie 
marked  with  black  striffi.  So  again  Mr.  T^getmeier  has  recently 
shewn  ^  that  dragons  not  rarely  produce  silver-coloured  birds, 
which  are  almost  always  hens;  and  he  himself  has  bred  ten 
such  females.  It  is  on  the  other  hand  a  very  unusual  event 
when  a  sUver  male  is  produced;  so  that  nothing  would  be 
easier,  if  desired,  than  to  make  a  breed  of  dragons  with  blue 
males  and  silver  females.  This  tendency  is  indeed  so  strong 
that  when  Mr.  Tegetmeier  at  last  got  a  silver  male  and  matched 
him  with  one  of  the  silver  females,  he  expected  to  get  a  breed 
with  both  sexes  thus  coloured;  he  was  however  di^ppointed, 
for  the  young  male  reverted  to  the  blue  colour  of  his  grand- 
father, the  young  female 'alone  being  silver.  No  doubt  with 
patience  this  tendency  to  reversion  in  the  males,  reared  from  an 
occasional  silver  male  matched  with  a  silver  hen,  might  be 
eliminated,  and  then  both  sexes  would  be  coloured  alike.;  and 
this  very  process  has  been  followed  with  success  by  Mr. 
Esquilant  in  the  case  of  silver  turbits. 

With  fowls,  variations  of  colour,  limited  in  their  transmis* 
sion  to  the  znale  sex,  habitually  occur.     When  this  form  of 

*  Temminck  fays  that  the  tail  of  For    the    common    pheasant,    bm 

the  female  Fhasiamti  Sommsrringn  Macgillivray,   <  Hist.  Brit.    Biids,' 

is  only  six  inches  long,  'Planches  vol.  i.  pp.  118-121. 

colori^/  Tol.  T.  1838,  po.  487  and  *  Dr.  Chapnis,  <  Le  Pigeon  Yoya- 

488 :  the  measurements  aooye  giren  gear  Beige,'  1865,  p.  87. 
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inheritanoe  preyails,  it  might  well  happen  that  some  of  the 
BuocessiTe  Tariations  woald  be  transferred  to  the  female,  who 
wonld  then  slightly  resemble  the  male,  as  actually  occurs  in 
some  breeds.  Or  again,  the  greater  number,  but  not  all,  of  the 
Buocessiye  steps  might  be  transferred  to  both  sexes,  and  the 
female  would  then  closely  resemble  the  male.  There  can  hardly 
be  a  doubt  that  this  is  the  cause  of  the  male  pouter  pigeon 
having  a  somewhat  larger  crop,  and  of  the  male  carrier  pigeon 
having  somewhat  larger  wattles,  than  their  respective  females ; 
for  &ncierB  have  not  selected  one  sex  more  than  the  other,  and 
have  had  no  wish  that  these  characters  should  be  more  strongly 
displayed  in  the  male  than  in  the  female,  yet  this  is  the  case 
with  both  breeds. 

The  same  process  would  have  to  be  followed,  and  the  same 
difficulties  encountered,  if  it  were  desired  to  make  a  breed  with 
the  females  alone  of  some  new  colour. 

Lastly,  our  fancier  might  wish  to  make  a  breed  with  the  two 
sexes  differing  from  each  other,  and  both  from  the  parent- 
species.  Here  the  difficulty  would  be  extreme,  unless  the  suo- 
oeedve  variations  were  from  the  first  sexually  limited  on  both 
sides,  and  then  there  would  be  no  difficulty.  We  see  this  with 
the  fowl ;  thus  the  two  sexes  of  the  i)encilled  Hamburghs  differ 
greatly  from  each  other,  and  from  the  two  sexes  of  the  abori- 
ginal GaUw  hatdnva ;  and  both  are  now  kept  constant  to  their 
standard  of  excellence  by  continued  selection,  which  would  be 
impossible  unless  the  distinctive  characters  of  both  were  limited 
in  their  transmission.  The  Spanish  fowl  offers  a  more  curious 
case ;  the  male  has  an  immense  comb,  but  some  of  the  successive 
variations,  by  the  accumulation  of  which  it  was  acquired,  apx)ear 
to  have  been  transferred  to  the  female ;  for  she  has  a  comb  many 
times  laif;er  than  that  of  the  females  of  the  parentHspeoies.  But 
the  comb  of  the  female  differs  in  one  respect  from  that  of  the 
male,  for  it  is  apt  to  lop  over;  and  within  a  recent  period  it  has 
been  ordered  by  the  fiEincy  that  this  should  always  be  the  case, 
and  success  has  quickly  followed  the  order.  Now  the  lopping  of 
the  comb  must  be  sexually  limited  in  its  transmission,  otherwise 
it  would  prevent  the  comb  of  the  male  from  being  perfectly 
upright,  which  would  be  abhorrent  to  every  fancier.  On  the 
other  hand,  the  uprightness  of  the  comb  in  the  male  must 
likewise  be  a  sexually-limited  character,  otherwise  it  wonld 
prevent  the  comb  of  the  female  from  lopping  over. 

From  the  foregoing  illustrations,  we  see  that  even  with  almost 
unlimited  time  at  command,  it  would  be  an  extremely  difficult 
and  complex,  perhaps  an  impossible  process,  to  change  one  form 
of  transmission  into  the  other  through  selecticm.    Therefore, 
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without  distmct  eyidenoe  in  each  case,  I  am  Tmwilling  to  admit 
that  this  has  been  effected  in  natural  species.  On  the  other 
hand^  by  means  of  successiye  yanations,  which  were  from  the 
first  sexually  limited  in  their  transmission,  there  would  not  be 
the  least  difficulty  in  rendering  a  male  bird  widely  different  in 
colour  or  in  any  other  character  from  the  female;  the  latter 
being  left  unaltered,  or  slightly  altered^  or  specially  modified  for 
the  sake  of  protection. 

As  bright  colours  are  of  service  to  the  males  in  their  rivalry 
with  other  males,  such  colours  would  be  selected,  whether  or 
not  they  were  transmitted  ezclusiTely  to  the  same  sex.  Ck>nse- 
quently  the  females  might  be  expected  often  to  partake  of  the 
brightness  of  the  males  to  a  greater  or  less  degree;  and  this 
occurs  with  a  host  of  siMcies.  If  all  the  successive  variations 
were  transmitted  equally  to  both  sexes,  the  females  would  be 
indistinguishable  from  the  males;  and  this  likewise  occurs  with 
many  birds.  If,  however,  dull  colours  were  of  high  importance 
for  the  safety  of  the  female  during  incubation,  as  with  many 
groimd  birds,  the  females  which  varied  in  brightness,  or  which 
I'eceived  through  inheritance  from  the  males  any  marked  ac- 
cession of  brightness,  would  sooner  or  later  be  destroyed.  But 
the  tendency  in  the  males  to  continue  for  an  indefinite  period 
transmitting  to  their  female  offspring  their  own  brightness, 
would  have  to  be  eliminated  by  a  change  in  the  form  of  in- 
heritance; and  this,  as  shewn  by  our  previous  illustration, 
would  be  extremely  difficult  The  more  probable  result  of  the 
long-continued  destruction  of  the  more.brightly-coloured  females, 
supposing  the  equal  form  of  transmission  to  prevail,  would  be 
the  lessening  or  annihilation  of  the  bright  colours  of  the  nudes, 
owing  to  their  continual  crossing  with  the  duller  females.  It 
would  be  tedious  to  follow  out  all  the  other  possible  results; 
but  I  may  remind  the  reader  that  if  sexually-limited  variations 
in  brightness  occurred  in  the  females,  even  if  they  were  not  in 
the  least  injurious  to  them  and  consequently  were  not  elimi- 
nated, yet  they  would  not  be  fi&voured  or  selected,  for  the  male 
usually  accepts  any  female,  and  does  not  select  the  more  at- 
tractive individuals;  consequently  these  variations  would  be 
liable  to  be  lost,  and  would  have  little  influence  on  the  character 
of  the  race ;  and  this  will  aid  in  accounting  for  the  females  being 
commonly  duller-coloured  than  the  males. 

In  the  eighth  chapter  instances  were  given,  to  which  many 
might  here  be  added,  of  variations  occurring  at  various  ages,  and 
inherited  at  the  corresponding  age.  It  was  also  shewn  that  va- 
riations which  occur  late  in  life  are  commonly  transmitted  to  the 
same  sex  in  which  they  first  appear ;  whilst  variations  occurring 
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early  in  life  are  apt  to  be  transmitted  to  both  sexes ;  not  that  all 
the  cases  of  sexually-limited  transmission  can  thus  be  accounted 
for.  It  was  farther  shewn  that  if  a  male  bird  varied  by  be- 
coming brighter  whilst  young,  such  variations  would  be  of  no 
service  until  the  age  for  reproduction  had  arrived,  and  there 
was  competition  between  rival  males.  But  in  the  case  of  birds 
living  on  the  ground  and  commonly  in  need  of  the  protection  of 
dull  colours,  bright  tints  would  be  far  more  dangerous  to  the 
young  and  inexperienced,  than  to  the  adult  males.  Conse- 
quently the  males  which  varied  in  brightness  whilst  young 
would  suffer  much  destruction  and  be  eliminated  through 
natural  selection ;  on  the  other  hand,  the  males  which  varied  in 
this  manner  when  nearly  mature,  notwithstanding  that  they 
were  exposed  to  some  additional  danger,  might  survive,  and 
from  being  fiAvoured  through  sexual  selection,  would  procreate 
their  kind.  As  a  relation  often  exists  between  the  period  of 
variation  and  the  form  of  transmission,  if  the  bright-coloured 
young  males  were  destroyed  and  the  mature  ones  were  suc- 
cessful in  their  courtship,  the  males  alone  would  acquire  bril- 
liant colours  and  would  transmit  them  exclusively  to  their 
male  ofispring.  But  I  by  no  means  wish  to  maintain  that  the 
influence  of  age  on  the  form  of  transmission,  is  the  sole  cause  of 
the  great  difference  in  brilliancy  between  the  sexes  of  many 
birds. 

When  the  sexes  of  birds  differ  in  colour,  it  is  interesting  to 
determine  whether  the  males  alone  have  been  modified  by  sexual 
selection,  the  females  having  been  left  unchanged,  or  only  partially 
and  indirectly  thus  changed ;  or  whether  the  females  have  been 
specially  modified  through  natural  selection  for  the  sake  of  pro- 
tection. I  will  therefore  discuss  this  question  at  some  length, 
even  more  fully  than  its  intrinsic  importance  deserves ;  for  various 
curious  collateral  points  may  thus  be  conveniently  considered. 

Before  we  enter  on  the  subject  of  colour,  more  especially  in 
reference  to  Mr.  Wallace's  conclusions,  it  may  be  useful  to 
discuss  some  other  sexual  differences  imder  a  similar  point  of 
view.  A  breed  of  fowls  formerly  existed  in  Germany'  in  which 
the  hens  were  furnished  with  spurs;  they  were  good  layers,  but 
they  so  greatly  disturbed  their  nests  with  their  spurs  that  they 
could  not  be  allowed  to  sit  on  their  own  eggs.  Hence  at  one  time 
it  appeared  to  me  probable  that  with  the  females  of  the  wild 
Grallinacesd  the  development  of  spurs  had  been  checked  through 
natural  selection,  from  the  injury  thus  caused  to  their  nests. 
This  seemed  all  the  more  probable,  as  wing-spurs,  which  would 
not  be  injurious  during  incubation,  are  often  as  well-developed 
•  Bechstein,  *  Naturgesch.  Deutschlonds,'  1793,  B.  iii.  s.  339. 
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in  the  female  as  in  the  male;  though  in  not  a  few  cases  they  are 
rather  larger  in  the  male.  When  the  male  is  fnmished  with 
leg-spurs  the  female  almost  always  exhibits  rudiments  of  them, 
*— the  rudiment  sometimes  consisting  of  a  mere  scale«  as  in 
Gallus.  Hence  it  might  be  argued  that  the  females  had  abori- 
ginally been  furnished  with  well-developed  spurs^but  that  tbese 
had  subsequently  been  lost  through  disuse  or  natural  selection. 
But  if  this  view  be  admitted,  it  would  have  to  be  extended  to 
innumerable  other  cases;  and  it  implies  that  the  female  pro- 
genitors of  the  existing  spur-bearing  spedes  were  once  mcnin- 
bered  with  an  injurious  appendage. 

In  some  few  genera  and  species,  as  in  Galloperdix,  Acomus, 
and  the  Javan  peacock  {Favo  mtUicus),  the  females,  as  well  as 
the  males,  possess  well-deyeloped  leg-spurs.  Are  we  to  infer  from 
this  &ct,  that  they  construct  a  different  sort  of  nest  from  that 
made  by  their  nearest  allies,  and  not  liable  to  be  injured  by  their 
spurs ;  so  that  the  spurs  have  not  been  removed.  Or  are  we  to 
suppose  that  the  females  of  these  several  species  especially  require 
spurs  for  their  defence?  It  is  a  more  probable  conclusion  that 
both  the  presence  and  absence  of  spurs  in  the  females  result 
from  different  laws  of  inheritance  having  prevailed,  indepen- 
dently of  natural  selection.  With  the  many  females  in  which 
spurs  appear  as  rudiments,  we  may  conclude  that  some  fiBw  of 
the  successive  variations,  through  which  they  were  developed  in 
the  males,  occurred  very  early  in  life,  and  were  consequently 
transferred  to  the  females.  In  the  other  and  much  rarer  cases, 
in  which  the  females  possess  fully  developed  spurs,  we  may 
conclude  that  all  the  successive  variations  were  transferred  to 
them ;  and  that  they  gradually  acquired  and  inherited  the  habit 
of  not  disturbing  their  nests. 

The  vocal  organs  and  the  feathers  variously-modified  for  pro- 
ducing sound,  as  well  as  the  proper  instincts  for  using  them, 
often  differ  in  the  two  sexes,  but  are  sometimes  the  same  in  both. 
Can  such  'differences  be  accounted  for  by  the  males  having 
acquired  these  organs  and  instincts,  whilst  the  females  have 
been  saved  from  inheriting  them,  on  account  of  the  danger  to 
which  they  would  have  been  exposed  by  attracting  the  attention 
of  birds  or  beasts  of  prey  ?  This  does  not  seem  to  me  probable, 
when  we  think  of  the  multitude  of  birds  which  with  impunity 
gladden  the  country  with  their  voices  during  the  spring.^    It  is 

7  Daines    Barrington,    however,  cnbation.    He  adds,  that  a  similar 

thought  it  probable  ('Phil.  Transact.'  view  may  possibly  account  for  the 

1773,  p.  164)  that  few  female  birds  inferiority  of   the  female  to    the 

sing,  because  the  talent  would  have  male  in  plumage, 
been  dangerous  to  them  during  in- 
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a  safer  oonclxusion  that,  as  vocal  and  instrumental  organs  are  of 
special  service  only  to  the  males  during  their  courtship,  these 
organs  were  developed  through  sexual  selection  and  their  con- 
stant use  in  that  sex  alone—the  successive  variations  and  the 
effects  of  use  having  been  from  the  first  more  or  less  limited  in 
transmission  to  the  male  offspring. 

Many  analogous  cases  could  be  adduced ;  those  for  instance  of 
the  plumes  on  the  head  being  generally  longer  in  the  male  than 
in  the  female,  sometimes  of  equal  length  in  both  sexes,  and 
occasionally  absent  in  the  female, — ^these  several  cases  occuring 
in  the  same  group  of  birds.    It  would  be  difficult  to  account  for 
such  a  difference  between  the  sexes  by  the  female  having  been 
benefited  by  possessing  a  slightly  shorter  crest  than  the  male, 
and  its  consequent  diminution  or  complete  suppression  through 
natural  selection.    But  I  will  take  a  more  favourable  case, 
namely  the  length  of  the  tail.    The  long  train  of  the  peacock 
would  have  been  not  only  inconvenient  but  dangerous  to  the 
peahen  during  the  x>eriod  of  incubation  and  whilst  accompany- 
ing her  young.    Hence  there  is  not  the  least  a  priori  improba- 
bility in  the  development  of  her  tail  having  been  checked 
through  natural  selection.    But  the  females  of  various  phea- 
sants, which  api)arently  are  expoBed  on  their  open  nests  to  as 
much  danger  as  the  peahen,  have  tails  of  considerable  length. 
The  females  as  well  as  the  males  of  the  Menura  auperba  have 
long  tails,  and  they  build  a  domed  nest,  which  is  a  great 
anomaly  in  so  large  a  bird.    Naturalists  have  wondered  how  the 
female  Menura  could  manage  her  tail  during  incubation ;  but  it 
18  now  known'  that  she  "enters  the  nest* head  first,  and  then 
"  tarns  round  with  her  tail  sometimes  over  her  back,  but  more 
"  often  bent  round  by  her  side.    Thus  in  time  the  tail  becomes 
"  quite  askew,  and  is  a  tolerable  guide  to  the  length  of  time  the 
"  bird  has  been  sitting."    Both  sexes  of  an  Australian  kingfisher 
(Tany$ipter(t  n^via)  have  the  middle  tail-feathers  greatly  length- 
ened, and  the  female  makes  her  nest  in  a  hole ;  and  as  I  am 
informed  by  Mr.  B.  B.  Sharpe  these  feathers  become  much 
crumpled  during  incubation. 

In  these  two  latter  cases  the  great  length  of  the  tail-feathers 
must  be  in  some  degree  inconvenient  to  the  female ;  and  as  in  both 
species  the  tail-feathers  of  the  female  are  somewhat  shorter  than 
those  of  the  male,  it  might  be  argued  that  their  full  development 
had  been  prevented  through  natural  selection.  But  if  the 
development  of  the  taU  of  the  peahen  had  been  checked  only 
when  it  became  inconveniently  or  dangerously  great,  she  would 
have  retained  a  much  longer  tail  than  she  actually  possesses ; 

*  Mr.  Ramsay,  in  *  Proc.  Zoolog.  Soc.'  1868,  p.  50. 


452  Ttte  Descent  of  Man,  Tart  II. 


h^irftirttoii«M»_ 


for  her  tail  is  not  nearly  so  long,  relatively  to  the  size  of  hear 
body,  as  that  of  many  female  pheasants,  nor  longer  than  that 
of  tiie  femile  turkey.  It  must  also  he  borne  in  mind,  that  in 
accordance  with  this  view  as  soon  as  the  tail  of  the  peahen 
became  dangerously  long,  and  its  development  was  oonsequently 
checked,  she  would  have  continually  reacted  on  her  nude  pro- 
geny, and  thus  have  prevented  the  peacock  from  acquiring  his 
present  magnificent  train.  We  may  therefore  infer  that  the 
length  of  the  tail  in  the  i)eacock  and  its  shortness  in  the  pea- 
hen are  the  result  of  the  requisite  variations  in  the  male  having 
been  from  the  first  transmitted  to  the  male  ofGspring  alone. 

We  are  led  to  a  nearly  similar  conclusion  with  respect  to  the 
length  of  the  tail  in  the  various  species  of  pheasants.  In  the  Eared 
pheasant  (CrossoptiUm  auritum)  the  tail  is  of  equal  length  in  both 
sexes,  namely,  sixteen  or  seventeen  inches ;  in  the  common  phea- 
sant it  is  about  twenty  inches  long  in  the  male  and  twelve  in  the 
female ;  in  Soemmerring's  pheasant,  thirty-seven  inches  in  the 
male  and  only  eight  in  the  female;  and  lastly  in  Beeve's  phea- 
sant it  is  sometimes  actually  seventy-two  inches  long  in  the  male 
and  sixteen  in  the  female.  Thus  in  the  several  species,  the  tail  of 
the  female  differs  much  in  length,  irrespectively  of  that  of  the 
male ;  and  this  can  be  accounted  for,  as  it  seems  to  me,  with 
much  more  probability,  by  the  laws  of  inheritance,— that  is  by 
the  successive  variations  having  been  from  the  first  more  or  less 
closely  limited  in  their  transmission  to  the  male  sexj  than  by  the 
agency  of  natural  selection,  resulting  from  the  length  of  tail  being 
more  or  less  injurious  to  the  females  of  these  several  allied  species. 

We  may  now  consider  Mr.  Wallace's  arguments  in  regard  to 
the  sexual  coloration  of  birds.  He  believes  that  the  bright  tints 
originally  acquired  through  sexual  selection  by  the  males,  would 
in  all,  or  almost  all  cases,  have  been  transmitted  to  the  females, 
unless  the  transference  had  been  checked  through  natural  selec- 
tion. I  may  here  remind  the  reader  that  various  facts  opposed 
to  this  view  have  already  been  given  xmder  reptiles,  amphibians, 
fishes,  and  lepidoptera.  Mr.  Wallace  rests  his  belief  chiefly, 
but  not  exclusively,  as  we  shall  see  in  the  next  chapter, 
on  the  following  statement,'  that  when  both  sexes  are  coloured 
in  a  very  conspicuous  manner,  the  nest  is  of  such  a  nature 
as  to  conceal  the  sitting  bird ;  but  when  there  is  a  marked 
contrast  of  colour  between  the  sexes,  the  male  being  gay  and 
the  female  dull-coloured,  the  pest  is  oipen  and  exposes  the 
sitting  bird  to  view.  This  coincidence,  as  far'as  it  goes,  cer- 
tainly seems  to  favour  the  belief  that  the  females  which  sit  on 
•  'Journal  of  Trftrel,'  editwl  by  A.  Murray,  vol.  i.  1868,  p.  78. 
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open  nests  have  been  specially  modified  for  the  sake  of  protec- 
tion ;  but  we  shall  presently  see  that  there  is  anotlier  and  more 
probable  explanation,  namely,  that  conspicuous  females  have 
acquired  the  instinct  of  building  domed  nests  offcener  than  dull- 
coloured  birds.  Mr.  Wallace  admits  that  there  are,  as  might 
have  been  expected,  some  exceptions  to  his  two  rules,  but  it  is  a 
question  whether  the  exceptions  are  not  so  numerous  as  seriously 
to  invalidate  them. 

There  is  in  the  first  place  much  truth  in  the  Duke  of  Argyll's 
remark  ^°  that  a  large  domed  nest  is  more  conspicuous  to  an 
enemy,  especially  to  all  tree-haunting  carnivorous  animals,  than 
a  smaller  open  nest.  Nor  must  we  forget  that  with  many  birds 
which  build  open  nests,  the  male  sits  on  the  eggs  and  aids  the 
female  in  feeding  the  young :  this  is  the  case,  for  instance,  with 
Pyranga  asstiva}^  one  of  the  most  splendid  birds  in  the  United 
States,  the  male  being  vermilion,  and  the  female  light  brownish- 
green.  Now  if  brilliant  colours  had  been  extremely  dangerous 
to  birds  whilst  sitting  on  their  open  nests,  the  males  in  these 
cases  would  have  suffered  greatly.  It  might,  however,  be  of 
such  paramount  importance  to  the  male  to  be  brilliantly  coloured, 
in  order  to  beat  his  rivals,  that  this  may  have  more  than  com- 
pensated some  additional  danger. 

Mr.  Wallace  admits  that  with  the  Eing-crows  (Dicrurus), 
Orioles,  and  FittidsB,  the  females  are  conspicuously  coloured, 
yet  build  open  nests ;  but  he  urges  that  the  birds  of  the  first 
group  are  highly  pugnacious  and  could  defend  themselves ;  that 
tho6e  of  the  second  group  take  extreme  care  in  concealing  their 
open  nests,  but  this  does  not  invariably  hold  good ; ''  and  that 
with  the  birds  of  the  third  group  the  females  are  brightly 
coloured  chiefly  on  the  under  surface.  Besides  these  cases, 
pigeons  which  are  sometimes  brightly,  and  almost  always  con- 
spicuously coloured,  and  which  are  notoriously  liable  to  the 
attacks  of  birds  of  prey,  offer  a  serious  exception  to  the  rule,  for 
they  almost  always  build  open  and  [exposed  nests.  In  another 
large  family,  that  of  the  humming-birds,  all  the  species  build 
ox)en  nests,  yet  with  some  of  the  most  gorgeous  species  the  sexes 
are  alike ;  and  in  the  majority,  the  females,  though  less  brilliant 
than  the  males,  are  brightly  coloured.  Nor  can  it  be  maintained 
that  all  female  humming-birds,  which  are  brightly  coloured, 
escape  detection  by  their  tints  being  green,  for  some  display  on 
their  upper  surfaces  red,  blue,  and  other  colours." 

!•  <  Journal  of  Travel,'  edited  by  "  Jcrdon,  'Birds  of  India,*  rol. 

A.  Murray,  vol.  i.  1868,  p.  281.  ii.  p.   108.     Gould's  *  Handbook  of 

**  Audubon, '  Ormtnological  Bio-  the  Birds  of  Australia/  vol.  i.  p.  463. 

graphy/  vol.  i.  p.  233.  **  For  instance,  the  female  Eup^* 
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In  regard  to  birds  which  build  in  holes  or  constmct  domed 
nests,  other  advantages,  as  Mr.  Wallace  remarks,  besides  con- 
cealment are  gained,  such  as  shelter  from  the  rain,  greater 
warmth,  and  in  hot  countries  protection  from  the  snn;^'  so  that 
it  is  no  Talid  objection  to  his  view  that  many  birds  having  both 
sexes  obscurely  coloured  build  concealed  nests.'*  The  female 
Horn-bill  {BwxTKn^t  for  instance,  of  India  and  Africa  is  protected 
during  incubation  with  extraordinary  care,  for  she  plasters  up 
with  her  own  excrement  the  orifice  of  the  hole  in  which  she  sits 
on  her  eggs,  leaving  only  a  small  orifice  through  which  the  male 
feeds  her ;  she  is  thus  kept  a  close  prisoner  during  the  whole 
period  of  incubation ;''  yet  female  horn-bills  are  not  more  con- 
spicuously coloured  than  many  other  birds  of  equal  size  which 
build  open  nests.  It  is  a  more  serious  objection  to  Mr.  Wallace's 
view,  as  is  admitted  by  him,  that  in  some  few  groups  the  males 
are  brilliantly  coloured  and  the  females  obscure,  and  yet  the 
latter  hatch  their  eggs  in  domed  nests.  This  is  the  case  with  the 
GrallinsB  of  Australia,  the  Superb  Warblers  (Maluridae)  of  the 
same  coxmtry,  the  Sun-birds  (NectarinisB),  and  with  several  of 
the  Australian  Honey-suckers  or  Meliphagidie.'^ 

If  we  look  to  the  birds  of  England  we  shall  see  that  there  is  no 
close  and  general  relation  between  the  colours  of  the  female  and 
the  nature  of  the  nest  which  is  constructed.  About  forty  of  our 
British  birds  (excluding  those  of  large  size  which  could  defend 
themselves)  build  in  holes  in  banks,  rocks,  or  trees,  or  construct 
domed  nests.  If  we  take  the  colours  of  the  female  goldfinch, 
bullfinch,  or  blackbird,  as  a  standard  of  the  d^ree  of  con- 
spicuousness,  which  is  not  highly  dangerous  to  the  sitting 
female,  then  out  of  the  above  forty  birds,  the  females  of  only 
twelve  can  be  considered  as  conspicuous  to  a  dangerous  degree. 


tomena  macroura  has  the  head  and 
tail  dark  blue  with  reddish  loins; 
the  female  Lampomia  porphyrunu 
is  blackish-green  on  the  upper 
surface,  with  the  lores  and  sides  of 
the  throat  crimson;  the  female 
Eukanpia  Jugularia  has  the  top  of 
the  head  and  back  green,  but  the 
loins  and  the  tail  are  crimson. 
Many  other  instances  of  highly 
conspicuous  females  could  be  giren. 
See  Mr.  Gould's  magnificent  work 
on  this  family. 

^*  Mr.  Safyin  noticed  in  Guate- 
mala Olbis,'  1864,  p.  375)  that 
humming-birds  were  much  more 
unwilling  to  leave  their  nests  during 


yery  hot  weather,  when  the  sun 
was  shining  brightly,  as  if  their 
eggs  would  be  thus  injured,  than 
during  cool,  cloudy,  or  rainy  weather. 

i«  I  may  specify,  as  instances  of 
dull-coloured  birds  building  con- 
cealed nests,  the  species  belonging 
to  eight  Australian  genera,  de- 
scribed in  Gould's  *  Handbook  of  the 
Birds  of  Australia,'  vol.  L  pp.  340, 
362,  365,  383,  387,  389,  391,  414. 

"  Mr.  C.  Home,  *Proc  Zoolog. 
Soc.'  1869,  p.  243. 

"  On  the  nidification  and  colours 
of  these  latter  species,  see  Gould's 
*  Handbook,'  &c.,  vol.  i.pp.  504,  527. 
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the  lemainiog  twenty-eigbt  being  inconspicuotis.^'  Nor  is  there 
any  doee  relation  within  the  same  genns  between  a  well-pro- 
nonnoed  difference  in  colonr  between  the  sexes,  and  the  nature 
of  the  nest  oonstnicted.  Thus  the  male  house  sparrow  (Passer 
dometiicus)  differs  mnch  from  the  female,  the  male  tree-sparrow 
(P.  montanus)  hardly  at  all,  and  yet  both  bnild  well-concealed 
nests.  The  two  sexes  of  the  common  fly-catcher  (Musicapa 
ffrisota)  can  hardly  be  distinguished,  whilst  the  sexes  of  the 
pied  fly-catcher  (if.  JuetuoM)  differ  considerably,  and  both 
species  build  in  holes  or  conceal  their  nests.  The  female  black- 
bird {Tardus  menM)  differs  much,  the  female  ring-ouzel  (7*. 
t&rquatus)  differs  less,  and  the  female  common  thrush  (  T,  musicus) 
hardly  at  all  firom  their  respectiye  males ;  yet  all  build  open  nests. 
On  the  other  hand,  the  not  very  distantly-allied  water-ouzel 
((Hndu$  (tqtuUieua)  builds  a  domed  nest,  and  the  sexes  differ 
about  as  much  as  in  the  ring-ouzel.  The  black  and  red  grouse 
{letrao  Utrix  and  T,  tcaticus)  build  open  nests  in  equally  well- 
concealed  spots,  but  in  the  one  species  the  sexes  differ  greatly, 
and  in  the  other  very  little. 

Notwithstanding  the  foregoing  objections,  I  cannot  doubt, 
after  reading  Mr.  Wallace's  excellent  essay,  that  looking  to  the 
birds  of  the  world,  a  large  majority  of  the  species  in  which  the 
females  are  conspicuously  coloured  (and  in  this  case  the  males 
with  rare  exceptions  are  equally  conspicuous),  build  concealed 
nests  for  the  sake  of  protection.  Mr.  Wallace  enumerates^  a 
long  series  of  groups  in  which  this  rule  holds  good ;  but  it  will 
suffice  here  to  give,  as  instances,  the  more  familiar  groups  of 
kingfishers,  toucans,  trogons,  puff-birds  (Capitonidss),  plantain- 
eaters  (MusophagSB),  woodpeckers,  and  parrots.  Mr.  Wallace 
believes  that  in  these  groups,  as  the  males  gradually  acquired 
through  sexual  selection  their  brilliant  colours,  these  were 
transferred  to  the  females  and  were  not  eliminated  by  natural 
selection,  owing  to  the  protection  which  they  already  enjoyed 


'*  I  hsre  consulted,  on  this  sub- 
ject, Macgillivray's  *  British  Birds,' 
and  though  doubts  may  be  enter- 
tained in  some  cases  in  regard  to 
the  degree  of  concealment  of  the 
nest,  and  to  the  degree  of  con- 
spicQOusness  of  the  female,  yet  the 
following  birds,  which  all  lay  their 
eggs  in  holes  or  in  domed  nests,  can 
hardly  be  considered,  by  the  abore 
standard,  as  oonspicnons:  Passer, 
2  species;  Stomns,  of  which  the 
female  is  considerably  less  brilliant 
than  the  male ;  Cinclns  ;  Motacilla 


boarala  (?);  Erithacns  (?);  Fra- 
ticola,  2  sp. ;  Saxicola ;  Rnticilla,  2 
sp. ;  Sylria,  3  sp. ;  Parus,  3  sp. ; 
Mecistnra ;  Anorthnra ;  Certhia ; 
Sitta ;  Tnnz ;  Mnscicapa,  2  sp. ; 
Himndo,  3  sp. ;  and  Cypselns.  The 
females  of  the  following  12  birds 
may  be  considered  as  conspicuous, 
according  to  the  same  standard, 
Tiz.,  Pastor,  Motacilla  alba,  Parus 
major  and  P.  ccruleus,  Upupa,  Picuf, 
4  sp.,  Coracias,  Alcedo,  and  Merops. 
"  *  Journal  of  Trarel,'  edited  by 
A.  Murray,  rol.  i.  p.  78. 
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from  their  maimer  of  nidification.  According  to  this  view,  their 
present  manner  of  nesting  was  acquired  before  their  present 
colours.  But  it  seems  to  me  much  more  probable  that  in  most 
cases,  as  the  females  were  gradually  rendered  more  and  more 
brilliant  from  partaking  of  the  colours  of  the  male,  th^  were 
gradually  led  to  change  their  instincts  (supposing  that  they 
originally  built  open  nests),  and  to  seek  protection  by  building 
domed  or  concealed  nests.  No  one  who  studies,  for  instance, 
Audubon's  account  of  the  differences  in  the  nests  of  the  same 
species  in  the  Northern  and  Southern  United  Stat^s,^  will  feel 
any  great  difficulty  in  admitting  that  birds,  either  by  a  change 
(in  the  strict  sense  of  the  word)  of  their  habits,  or  through  the 
natural  selection  of  so-called  spontaneous  variations  of  instinct, 
might  readily  be  led  to  modify  their  manner  of  nesting. 

This  way  of  viewing  the  relation,  as  far  as  it  holds  good, 
between  the  bright  colours  of  female  birds  and  their  manner  of 
nesting,  receives  some  support  from  certain  cases  occurring  in 
the  Sahara  Desert.  Here,  as  in  most  other  deserts,  various  birds, 
and  many  other  animals,  have  had  their  colours  adapted  in  a 
wonderful  manner  to  the  tints  of  the  surrounding  surface. 
Nevertheless  there  are,  as  I  am  informed  by  the  Bev.  Mr. 
Tristram,  some  curious  exceptions  to  the  rule ;  thus  the  male  of 
the  Mmticota  cyanea  is  conspicuous  from  his  bright  blue  colour, 
and  the  female  almost  equally  conspicuous  from  her  mottled 
brown  and  white  plumage;  both  sexes  of  two  species  of  Bro- 
molsea  are  of  a  lustrous  black ;  so  that  these  three  species  are  far 
from  receiving  protection  from  their  colours,  yet  they  are  able  to 
survive,  for  they  have  acquired  the  habit  of  taking  refuge  from 
danger  in  holes  or  crevices  in  the  rocks. 

With  respect  to  the  above  groups  in  which  the  females  are 
conspicuously  coloured  and  build  concealed  nests,  it  is  not 
necessary  to  suppose  that  each  separate  species  had  its  nidifying 
instinct  specially  modified ;  but  only  that  the  early  progenitors 
of  each  group  were  gradually  led  to  build  domed  or  concealed 
nests,  and  afterwards  transmitted  this  instinct,  together  with 
their  bright  colours,  to  their  modified  descendants.  As  far  as  it 
can  be  trusted,  the  conclusion  is  interesting,  that  sexual  selection, 
together  with  equal  or  nearly  equal  inheritance  by  both  sexes, 
have  indirectly  determined  the  manner  of  nidification  of  whole 
groups  of  birds. 

According  to  Mr.  Wallace,  even  in  the  groups  in  which  the 
females,  from  being  protected  in  domed  nests  during  iocubation, 

'*  See  many  statements  in  the  the  nests  of  Italian  binb  by  Engenio 
<  Ornithological  Biography.'  See,  Bettoni,  in  the  *Atti  della  Societi 
ilso,  some  curious  observations  on     Italiana,'  vol.  zi.  1869,  p.  487. 
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haye  not  had  their  bright  coloxirs  eliminated  through  natural 
setBction,  the  males  often  diifer  in  a  sb'ght,  and  occasionally  in  a 
considerable  d^ree,  from  the  females.  This  is  a  significant  &ct, 
for  snch  differences  in  colour  must  be  accounted  for  by  some  of 
the  Tariations  in  the  males  haying  been  from  the  first  limited  in 
transmission  to  the  same  sex ;  as  it  can  hardly  be  maintained  that 
these  differences,  especially  when  very  slight,  serve  as  a  proteo- 
tion  to  the  female.  Thus  all  the  species  in  the  splendid  group 
of  the  Trogons  build  in  holes ;  and  Mr.  Gk)uld  gives  figures  ^*  of 
both  sexes  of  twenty-five  species,  in  all  of  which,  with  one  partial 
exception,  the  sexes  differ  sometimes  slightly,  sometimes  con- 
spciuously,  in  colour, — the  males  being  always  finer  than  the 
females,  though  the  latter  are  likewise  beautiful.  All  the  species 
of  kingiSshers  build  in  holes,  and  with  most  of  the  species  the 
sexes  are  equally  brilliant,  and  thus  far  Mr.  Wallace's  rule  holds 
good;  but  in  some  of  the  Australian  species  the  colours  of  the 
females  are  rather  less  vivid  than  those  of  the  male;  and  in  one 
splendidly-coloured  species,  the  sexes  differ  so  much  that  they 
were  at  first  thought  to  be  specifically  distinct.^'  Mr.  K.  B.  Shorpo, 
who  has  especially  studied  this  group,  has  shewn  me  some 
American  species  (Cerj^Ie)  in  which  the  breast  of  the  male  is 
belted  with  black.  Again,  in  Carcineutes,  the  difference  between 
the  sexes  is  conspicuous :  in  the  male  the  upper  surface  is  dull- 
blue  banded  with  black,  the  lower  surface  being  partly  fawn- 
coloured,  and  there  is  much  red  about  the  head ;  in  the  female 
the  upper  surface  is  reddish-brown  banded  with  black,  and  the 
lower  surface  white  with  black  markings.  It  is  an  interesting 
fact,  as  shewing  how  the  same  peculiar  style  of  sexual  colouring 
often  characterises  allied  forms,  that  in  throe  species  of  Dacelo 
the  male  differs  from  the  female  only  in  the  tail  being  dull-blue 
banded  with  black,  whilst  that  of  the  female  is  brown  with 
blackish  bars ;  so  that  here  the  tail  differs  in  colour  in  the  two 
sexes  in  exactly  the  same  manner  as  the  whole  upper  surface  in 
the  two  sexes  of  Carcineutes. 

With  parrots,  which  likewise  build  in  holes,' we  find  analogous 
cases :  in  most  of  the  species  both  sexes  are  brilb'antly  coloured 
and  indistinguishable,  but  in  not  a  few  species  the  males  are 
coloured  rather  more  vividly  than  the  females,  or  even  very 
differently  from  them.  Thus,  besides  other  strongly-marked 
differences,  the  whole  under  sur&ce  of  the  male  King  Lory 
{^Ayrwmiciu%  acapulalm)  is  scarlet,  whilst  the  throat  and  chest  of 
the  female  is  green  tinged  with  red :  in  the  Euphema  splendida 

'*  See  his  *  Monograph  of  the  'Handbook  to  the  Birds  of  Ans- 
Trogonida/  first  edition.  tralia,'  rol.  L  p.  133 ;  see,  also,  pp. 

««  Namely  Cyanalcyon.     Gould's     130,136. 
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there  is  a  similar  difTerence,  the  face  and  wing-coyeits  moreover 
of  the  female  being  of  a  paler  blue  than  in  the  male.*"  In  the 
family  of  the  tits  (ParincB),  which  build  concealed  nests,  the 
female  of  onr  common  blue  tomtit  {Parus  casrtUeus)  is  "  much 
"  less  brightly  coloured  "  than  the  male ;  and  in  the  magnificent 
Sultan  yellow  tit  of  India  the  difference  is  greater.** 

Again  in  the  great  group  of  the  woodpeckers,*'^  the  sexes  are 
generally  nearly  alike,  but  in  the  Megapicus  validus  all  those 
parts  of  the  head,  neck,  and  breast,  which  are  crimson  in  the 
male  are  pale  brown  in  the  female.  As  in  seyeral  woodx)eckers 
the  head  of  the  male  is  bright  crimson,  whilst  that  of  the  female 
is  plain,  it  occurred  to  me  that  this  colour  might  possibly  make 
the  female  dangerously  conspicuous,  whenever  she  put  her  head 
out  of  the  hole  containing  her  nest,  and  consequently  that  this 
colour,  in  accordance  with  Mr.  WaUace's  belief,  had  been  elimi- 
nated. This  Tiew  is  strengthened  by  what  Malherbe  states  with 
respect  to  Indopicus  oarlotta ;  namely,  that  the  young  females, 
like  the  young  males,  have  some  crimson  about  their  heads, 
but  that  this  colour  disappears  in  the  adult  female,  whilst  it  is 
intensified  in  the  adult  male.  Novertheless  the  following  con- 
siderations render  this  view  extremely  doubtful :  the  male  takes 
a  fair  share  in  incubation,**  and  would  be  thus'  almost  equally 
exposed  to  danger;  both  sexes  of  many  species  have  their  heads 
of  an  equally  bright  crimson ;  in  other  species  the  difference 
between  the  sexes  in  the  amount  of  scarlet  is  so  slight  that  it 
can  hardly  make  any  appreciable  difference  in  the  danger 
incurred;  and  lastly,  ihe  colouring  of  the  head  in  the  two  sexes 
often  differs  slightly  in  other  ways. 

The  cases,  as  yet  given,  of  slight  and  graduated  differences  in 
colour  between  the  males  and  females  in  the  groups,  in  which  as 
a  general  rule  the  sexes  resemble  each  other,  all  relate  to  species 
which  build  domed  or  concealed  nests.  But  similar  gradations 
may  likewise  be  observed  in  groups  in  which  the  sexes  as  a 
general  rule  resemble  each  other,  but  which  build  open  nests. 
As  I  have  before  instanced  the  Australian  parrots,  so  I  may  here 
instance,  without  giving  any  details,  the  Australian  pigeons.*' 
It  deserves  especial  notice  that  in  all  these  cases  the  slight 


"  Eyerr  gradation  of  difference 
between  the  sexes  may  be  followed 
in  the  parrots  of  Australia.  See 
(xould's  *  Handbook/  &c.|  vol.  ii.  pp. 
14-102. 

'*  Macgillivray's  *  British  Birds/ 
vol.  ii.  p.  433.  Jcrdon,  *  Birds  of 
India,'  vol.  ii.  p.  282. 

''All   the   following   facts    are 


taken  from  M.  Malherbe's  mag- 
nificent *  Monographic  des  Picidees,' 
1861. 

*•  Audubon's  *  Ornithological  Bio- 
graphy/ vol.  ii.  p.  75 ;  see  also  the 
*  Ibis,' vol.  i.  p.  268. 

"  Gould's  *  Handbook  to  the 
Birds  of  Australia,'  vol.  ii.  pp.  10»- 
149. 
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differences  in  plumage  between  the  sexes  are  of  the  same  general 
nature  as  the  occasionally  greater  differences.  A  good  illustra- 
tion of  this  fact  has  already  been  afforded  by  those  kingfishers  in 
which  either  the  tail  alone  or  the  whole  upper  surface  of  the 
plumage  differs  in  the  same  manner  in  the  two  sexes.  Similar 
cases  may  be  observed  with  parrots  and  pigeons.  The  differ- 
ences in  colour  between  the  sexes  of  the  same  species  are,  also, 
of  the  same  general  nature  as  the  differences  in  colour  between 
the  distinct  species  of  the  same  group.  For  when  in  a  group  in 
which  the  sexes  are  usually  alike,  the  male  differs  considerably 
from  the  female,  he  is  not  coloured  in  a  quite  new  style.  Hence 
we  may  infer  that  within  the  same  group  the  special  colours  of 
both  sexes  when  they  are  alike,  and  the  ooloxirs  of  the  male,  when 
he  differs  slightly  or  even  considerably  from  the  female,  have 
been  in  most  cases  determined  by  the  same  general  cause ;  this 
being  sexual  selection. 

It  is  not  probable,  as  has  already  been  remarked,  that  differ- 
ences in  colour  between  the  sexes,  when  very  slight,  can  be  of 
service  to  the  female  as  a  protection.  Assuming,  however,  that 
they  are  of  service,  they  might  be  thought  to  be  cases  of 
transition;  but  we  have  no  reason  to  believe  that  many  species 
at  any  one  time  are  undergoing  change.  Therefore  wo  can 
hardly  admit  that  the  numerous  females  which  differ  very 
slightly  in  colour  from  their  males  are  now  all  commencing  to 
become  obscure  for  the  sake  of  protection.  Even  if  we  consider 
somewhat  more  marked  sexual  differences,  is  it  probable,  for 
instance,  that  the  head  of  the  female  chaffinch, — ^the  crimson  on 
the  breast  of  the  female  bullfinch,— the  green  of  the  female 
greenfinch, — the  crest  of  the  female  golden-crested  wren,  have 
all  been  rendered  less  bright  by  the  slow  process  of  selection  for 
the  sake  of  protection  ?  I  cannot  think  so ;  and  still  less  with  the 
slight  differences  between  the  sexes  of  those  birds  which  build 
concealed  nests.  On  the  other  hand,  the  differences  in  colour  be- 
tween the  sexes,  whether  great  or  small,  may  to  a  large  extent  be 
explained  on  the  principle  of  the  successive  variations,  acquired 
by  the  males  through  sexual* selection,  having  been  from  the 
first  more  or  less  limited  in  their  transmission  to  the  females. 
That  the  degree  of  limitation  should  differ  in  different  species  of 
the  same  group  will  not  surprise  any  one  who  has  studied  the 
laws  of  inheritance,  for  they  are  so  complex  that  they  appear  to 
us  in  our  ignorance  to  be  capricious  in  their  action.^ 

As  &r  as  I  can  discover  there  are  few  large  groups  of  birds  in 
which  all  the  species  have  both  sexes  alike  and  brilliantly 

■•  See  remarks  to  this  effect  in  my  work  on  *  Variation  under  Domesti- 
cation,' Tol.  ii.  chap.  lii. 
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coloured,  but  I  hear  from  Mr.  Sclater,  that  this  appeara  to  be  the 
case  with  the  Musophagie  or  plantain-eaters.  Nor  do  I  belieTe 
that  any  large  group  exists  in  which  the  sexes  of  all  the  species 
are  widely  dissimilar  in  colonr :  Mr.  Wallace  informs  me  that 
the  chatterers  of  S.  America  (Colingida)  offer  one  of  the  best 
instances ;  but  with  some  of  the  species,  in  which  the  male  has  a 
splendid  red  breast,  the  female  exhibits  some  red  on  her  breast ; 
and  the  females  of  other  species  shew  traces  of  the  green  and 
other  colours  of  the  males.  Nevertheless  we  have  a  near 
upproacli  to  close  sexnal  similarity  or  dissimilarity  thronghont 
several  groups :  and  this,  from  what  has  just  been  said  of  the 
fluctuating  nature  of  inheritance,  is  a  somewhat  surprising 
circumstance.  But  that  the  same  laws  should  largely  prevail 
with  allied  animals  is  not  surprising.  The  domestic  fowl  has 
produced  a  great  number  of  breeds  and  sub-breeds,  and  in  these 
the  sexes  generally  differ  in  plumage;  so  that  it  has  been 
noticed  as  an  unusual  circumstance  when  in  certain  sub-breeds 
they  resemble  each  other.  On  the  other  hand,  the  domestic 
pigeon  has  likewise  produced  a  vast  number  of  distinct  breeds 
and  sub-breeds,  and  in  these,  with  rare  exceptions,  the  two  sexes 
are  identically  alike.  Therefore  if  other  species  of  Gallus  and 
CJolumba  were  domesticated  and  varied,  it  would  not  be  rash  to 
predict  that  similar  rules  of  sexual  similarity  and  dissimilarity, 
depending  on  the  form  of  transmission,  would  hold  good  in  both 
cases.  In  like  manner  the  same  form  of  transmission  has  gene- 
rally prevailed  under  nature  throughout  the  same  groups, 
although  marked  exceptions  to  this  rule  occur.  Thus  within 
the  same  family  or  even  genus,  the  sexes  may  be  identically  alike, 
or  very  different  in  colour,  Listances  have  already  been  given 
in  the  same  genus,  as  with  sparrows,  fly-catchers,  thrushes  and 
grouse.  In  the  family  of  pheasants  the  sexes  of  almost  all  the 
species  are  wonderfully  dissimilar,  but  are  quite  alike  in  the 
eared  pheasant  or  CrossopUlon  aurilutn.  In  two  species  of 
Chloephaga,  a  genus  of  geese,  the  male  cannot  be  distinguished 
from  the  females,  except  by  size ;  whilst  in  two  others,  the  sexes 
are  so  unlike  that  they  might  easily  be  mistaken  for  distinct 
species.* 

The  laws  of  inheritance  can  alone  account  for  the  following 
cases,  in  which  the  female  acquires,  late  in  life,  certain  charactern 
proper  to  the  male,  and  ultimately  comes  to  resemble  him  more 
or  less  completely.  Here  protection  can  hardly  have  come  into 
play.  Mr.  Blyth  informs  me  that  the  females  of  Oriclus  mdano- 
ctphalus  and  of  some  allied  species,  when  sufficiently  mature  to 
reed,  differ  considerably  in  plumage  from  the  adult  males ;  but 

"  The  *  Ibis,'  vol.  vi.  1864,  p.  122. 
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after  the  second  or  third  monlts  they  di£fer  only  in  their  beaks 
having  a  slight  greenish  tinge.  In  the  dwarf  bitterns  (Ardetta), 
according  to  the  same  authority, "  the  male  acquires  his  final 
liyery  at  the  first  moult,  the  female  not  before  the  third  or 
fourth  moult;  in  the  meanwhile  she  presents  an  intermediate 
"  garb,  which  is  ultimately  exchanged  for  the  same  livery  as 
"  that  of  the  male."  So  again  the  female  Falco  peregrintu  ac- 
quires her  blue  plumage  more  slowly  than  the  male.  Mr. 
Swinhoe  states  that  with  one  of  the  Drongo  shrikes  iDicrurtts 
tnaeroeereus)  the  male  whilst  almost  a  nestling,  moults  his  soft 
brown  plumage  and  becomes  of  a  uniform  glossy  greenish-black ; 
but  the  female  retains  for  a  long  time  the  white  stria  and  spots 
on  the  axillary  feathers ;  and  does  not  completely  assume  the 
uniform  black  colour  of  the  male  for  three  years.  The  same 
excellent  observer  remarks  that  in  the  spring  of  the  second  year 
the  female  spoonbill  (Platalea)  of  China  resembles  the  male  of 
the  first  year,  and  that  apparently  it  is  not  until  the  third  spring 
that  she  acquires  the  same  adult  plumage  as  that  possessed  by 
the  male  at  a  much  earlier  age.  The  female  Bombycilla  oardin^ 
ensis  diifers  very  little  from  the  male,  but  the  appendages,  which 
like  beads  of  red  sealing-wax  ornament  the  wing-feathers,"^  are 
not  developed  in  her  so  early  in  life  as  in  the  male.  In  the  male 
of  .an  Indian  parrakeet  {Palmomis  javanicus)  the  upper  mandible 
is  coral-red  from  his  earliest  youth,  but  in  the  female,  as  Mr. 
Blyth  has  observed  with  caged  and  wild  birds,  it  is  at  first  black 
and  does  not  become  red  until  the  bird  is  at  least  a  year  old,  at 
which  age  the  sexes  resemble  each  other  in  all  respects.  Both 
sexes  of  the  wild  turkey  are  ultimately  furnished  with  a  tuft  of 
bristles  on  the  breast,  but  in  two-year-old  birds  the  tuft  is  about 
four  inches  long  in  the  male  and  hardly  apparent  in  the  female ; 
when,  however,  the  latter  hajB  reached  her  fourth  year,  it  is  from 
four  to  five  inches  in  length.'^ 

These  cases  must  not  be  confounded  with  those  where  diseased 
or  old  females  abnormally  assume  masculine  characters,  nor  with 


^  When  the  male  courts  the  fe- 
male, these  ornaments  are  vibrated, 
and  '*  are  shewn  off  to  great  advan- 
'*  tage/'  on  the  outstretched  wings : 
A.  Leith  Adams,  *  Field  and  Forest 
Rambles,'  1873,  p.  153. 

"  On  Ardetta,  Translation  of 
Carier's  'R^gne  Animal,'  by  Mr. 
Blyth,  footnote,  p.  159.  On  the 
Peregrine  Falcon,  Mr.  Blyth,  in 
Charlesworth's  *  Mag.  of  Nat.  Hist.' 
vol.  i.  1837,  p.  304.  On  Dicrurus, 
<  Ibis,'  1863,  p.  44.     On  the  Platalea, 


*Ibis,'  Yol.  vi.  1864,  p.  366.  On 
the  Bombycilla,  Audubon's  'Omi- 
tholog.  Biography,'  roL  i.  p.  229. 
On  the  Palaeornis,  see,  also,  Jerdon, 
<  Birds  of  India,'  vol.  i.  p.  263. 
On  the  wild  turkey,  Audubon,  ibid. 
Tol.  i.  p.  15 ;  but  I  hear  from  Judge 
Caton  that  in  Illmois  the  female 
very  rarely  acquires  a  tuft.  Analo- 
gous cases  with  the  females  of 
Petrocossyphns  are  given  by  Mr. 
R.  B.  Sharpe,  *Proc.  Zoolog.  Soc' 
1872,  p.  496. 
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those  where  fertile  females,  whilst  yonng,  acquire  the  characters 
of  the  male,  through  yariation  or  some  unknown  cause.^  But 
all  these  cases  have  so  much  in  common  that  they  depend, 
according  to  the  hypothesis  of  pangenesis,  on  gemmules  derived 
from  each  part  of  the  male  heing  present,  though  latent,  in  the 
female ;  their  development  following  on  some  slight  change  in 
the  elective  affinities  of  her  constituent  tissues. 

A  few  words  must  be  added  on  changes  of  plumage  in  relation 
to  the  season  of  the  year.  From  reasons  formerly  assigned  there 
can  be  little  doubt  that  the  elegant  plumes,  long  pendant 
feathers,  crests,  &c.,  of  egrets,  herons,  and  many  other  birds, 
which  are  developed  and  retained  only  during  the  summer, 
serve  for  ornameniEtl  and  nuptial  purposes,  though  common  to 
both  sexes.  The  female  is  thus  rendered  more  conspicuous 
during  the  period  of  incubation  than  during  the  winter ;  but 
such  birds  as  herons  and  egrets  would  be  able  to  defend  them- 
selves. As,  however,  plumes  would  probably  be  inconvenient 
and  certainly  of  no  use  during  the  winter,  it  is  possible  that  the 
habit  of  moulting  twice  in  the  year  may  have  been  gradually 
acquired  through  natural  selection  for  the  sake  of  casting  off 
inconvenient  ornaments  during  the  winter.  But  this  view 
cannot  be  extended  to  the  many  waders,  whose  summer  and 
winter  plumages  differ  very  little  in  colour.  With  defenceless 
species,  in  which  both  sexes,  or  the  males  alone,  become  extremely 
conspicuous  during  the  breeding-season, — or  when  the  males 
acquire  at  this  season  such  long  wing  or  tail-feathers  as  to  impede 
their  flight,  as  with  Gosmetomis  and  Vidua, — ^it  certainly  at  first 
appears  highly  probable  that  the  second  moult  has  been  gained 
for  the  special  purpose  of  throwing  off  these  ornaments.  We 
must,  however,  remember  that  many  birds,  such  as  some  of  the 
Birds  of  Paradise,  the  Argus  pheasant  and  peacock,  do  not  cast 
their  plumes  during  the  winter ;  and  it  can  hardly  be  maintained 
that  the  constitution  of  these  birds,  at  least  of  the  Grallinaceas, 
renders  a  double  moult  impossible,  for  the  ptarmigan  moults 
thrice  in  the  year.^  Hence  it  must  be  considered  as  doubtful 
whether  the  many  species  which  moult  their  ornamental  plumes 
or  lose  their  bright  colours  during  the  winter,  have  acquired  this 
habit  on  account  of  the  inconvenience  or  danger  which  they 
would  otherwise  have  suffered. 

'^  Of  these  latter  cases  Mr.  Blyth  also  recorded  a  similar  case  ('  Omith. 

has  recorded  (Translation  of  Cuvier's  Biog.'  vol.  v.  p.  519)  with  jyroiu^a 

'R^gne   Animal,'    p.    158)  various  <sstix)a, 
nsUnces   with    Lanius,     Ruticilla,  ■»  See   Goald's   <  Birds   of  Great 

laria,   and   Ann.<).     Audubon   has  Britain.' 
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I  conclnde,  therefore,  that  the  habit  of  moulting  twice  in  the 
year  was  in  most  or  all  cases  first  acquired  for  some  distinct 
purpose,  perhaps  for  gaining  a  warmer  winter  covering ;  and  that 
Tariations  in  the  plumage  occurring  during  the  sunmier  were 
accumulated  through  sexual  selection,  and  transmitted  to  the  off- 
spring at  the  same  season  of  the  year ;  that  such  variations  were 
inherited  either  by  both  sexes  or  by  the  males  alone,  according  to 
the  form  of  inheritance  which  prevailed.  This  appears  more 
probd)le  than  that  the  species  in  all  cases  originally  tended  to 
retain  their  ornamental  plumage  during  the  winter,  but  were 
saved  &om  this  through  natural  selection,  resulting  from  the 
inconvenience  or  danger  thus  caused. 

I  have  endeavoured  in  this  chapter  to  shew  that  the  arguments 
are  not  trustworthy  in  favour  of  the  view  that  weapons,  bright 
colours,  and  various  ornaments,  are  now  confined  to  the  males 
owing  to  the  conversion,  by  natural  (Election,  of  the  equal  trans- 
mission of  characters  to  both  sexes,  into  transmission  to  the  male 
sex  alone.  It  is  also  doubtful  whether  the  colours  of  many 
female  birds  are  due  to  the  preservation,  for  the  sake  of  protec- 
tion, of  vsuiations  which  were  from  the  first  limited  in  their 
transmission  to  the  female  sex.  But  it  will  be  convenient  to 
defer  any  farther  discussion  on  this  subject  until  I  treat,  in  the 
following  chapter,  of  the  differences  in  plumage  between  the 
young  and  old. 
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The  immature  plumage  in  relation  to  the  character  of  the  plumage  in 
both  sexes  when  adult — Six  classes  of  cases — Sexual  differences  between 
the  males  of  closely-allied  or  representative  species — ^The  female  as- 
suming the  characters  of  the  male — Plumage  of  the  young  in  relation 
to  the  summer  and  winter  plumage  of  the  adults — On  the  increase  of 
beauty  in  the  birds  of  the  world — Protective  colouring — Conspicuously- 
coloured  birds — ^Kovelty  appreciated — Summary  of  the  four  chapters  on 
Birds. 

Wb  must  now  consider  the  transmission  of  characters^as  limited 
hy  age,  in  reference  to  sexual  selection.  The  truth  and  im- 
portance of  the  principle  of  inheritance  at  corresponding  ages 
need  not  here  be  discussed,  as  enough  has  already  been  said  on 
the  subject.  Before  giving  the  several  rather  complex  rules  or 
classes  of  cases,  under  which  the  differences  in  plumage  between 
the  young  and  the  old,  as  far  as  known  to  me,  may  be  included, 
it  wiU  be  well  to  make  a  few  preliminary  remarks. 
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With  animals  of  all  kinds  when  the  adnlts  differ  in  colour 
from  the  yonng,  and  the  colonrs  of  the  latter  are  not,  as  fiur  an 
we   can  see,  of  any  special  service,  they  may  generally  he 
attributed,  like  various  embryological  structures,  to  the  re- 
tention of  a  former  character.   But  this  view  can  be  maintained 
with  confidence,  only  when  the  young  of  sereral  species  resemble 
each  other  closely,  and  likewise  resemble  other  adult  species 
belonging  to  the  same  group ;  for  the  latter  are  the  living  proofs 
that  such  a  state  of  things  was  formerly  possible.    Young  lions 
and  pumas  are  marked  with  feeble  stripes  or  rows  of  spots,  and 
as  many  allied  species  both  young  and  old  are  similarly  marked, 
no  believer  in  evolution  will  doubt  that  the  progenitor  of  the 
lion  and  puma  was  a  striped  animal,  and  that  the  young  have 
retained  vestiges  of  the  stripes,  like  the  kittens  of  black  cats, 
which  are  not  in  the  least  striped  when  grown  up.     Many 
species  of  deer,  which  when  mature  are  not  spotted,  are  whilst 
young  covered  with  white  spots,  as  are  likewise  some  few  species 
in  the  adult  state.    So  again  the  young  in  the  whole  fiunily  of 
pigs  (Suidse),  and  in  certain  rather  distantly  allied  animals,  such 
as  the  tapir,  are  marked  with  dark  longitudinal  stripes;  but 
here  we  have  a  character  apparently  derived  from  an  extinct 
progenitor,  uid  now  preserved  by  the  young  alone.    In  all  such 
cases  the  old  have  had  their  colours  changed  in  the  course  of 
time,  whilst  the  young  have  remained  but  little  altered,  and  this 
has  been  effected  through  the  principle  of  inheritance  at  corre- 
sponding agea 

This   same  principle   applies  to  many  birds  belonging  to 
various   groups,  in  which  the  young   closely  resemble  each 
other,  and  differ  much  from  their  respective  adult  parents.    The 
young  of  almost  all  the  GallinaoesB,  and  of  some  diistantly  allied 
birds  such  as  ostriches,  are  covered  with  longitudinally  striped 
down;  but  this  character  jmints  back  to  a  state  of  things  so 
remote  that  it  hardly  concerns  us.    Toung  cross-bills  (Loxia) 
have  at  first  straight  beaks  like  those  of  other  finches,  and  in 
their  immature  striated  plumage  they  resemble  the  mature 
redpole  and  female  siskin,  as  well  as  the  young  of  the  goldfinch, 
greenfinch,  and  some  other  allied  species.    The  young  of  many 
kinds  of  buntings  (Emberiza)  resemble  one  another,  and  like- 
wise the  adult  state  of  the  conunon  bunting,  E,  miliaria.    In 
almost  the  whole  large  group  of  thrushes  the  young  have  their 
breasts  spotted— a  character  which  is  retained  throughout  life 
by  many  species,  but  is  quite  lost  by  others,  as  by  the  Tardus 
migratorius,    80  again  with  many  thrushes,  the  feathers  on  the 
bock  are  mottled  before  they  are  moulted  for  the  first  time,  and 
^is  character  is  retained  for  life  by  certain  eastern  species. 
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The  young  of  many  species  of  shrikes  (Lanios),  of  some  wood- 
peckers,  and  of  an  Indian  pigeon  (^Chaieophaps  indieiu),  are 
transversely  striped  on  the  under  surface;  and  certain  allied 
sfiecies  or  whole  genera  are  similarly  marked  when  adult.  In 
some  closely-allied  and  resplendent  Indian  cuckoos  (Ghryso- 
coocyzX  the  mature  species  differ  considerably  from  one  another 
in  colour,  but  the  young  cannot  be  distinguished.  The  young 
of  an  Indian  goose  (JSarkidiomi$  mdanonotwi)  closely  resemble 
in  plumage  an  allied  genus,  Dendrocygna,  when  mature.^ 
Similar  facts  will  hereafter  be  given  in  regard  to  certain  herons. 
Young  black  grouse  (Tetrao  tetrix)  resemble  the  young  as  well 
as  the  old  of  certain  other  species,  for  instance  the  red  groase 
or  T.  8c&ticu8.  Finally,  as  Mr.  Blyth,  who  has  attended  closely 
to  this  subject,  has  well  remarked,  the  natural  afiinities  of 
many  species  are  best  exhibited  in  their  immature  plumage; 
and  as  the  true  affinities  of  all  organic  beings  depend  on  their 
descent  from  a  common  progenitor,  this  remark  strongly  con- 
firms the  belief  that  the  immature  plumage  approximately 
shews  us  the  former  or  ancestral  condition  of  the  species. 

Although  many  young  birds,  belonging  to  various  families, 
thus  give  us  a  glimpse  of  the  plumage  of  their  remote  pro- 
genitors, yet  there  are  many  other  birds,  both  dull-coloured  and 
bright-coloured,  in  which  the  young  closely  resemble  their 
parents.  In  such  cases  the  young  of  the  different  species  cannot 
resemble  each  other  more  closely  than  do  the  parents;  nor  can 
they  strikingly  resemble  allied  forms  when  adult  Th^  give  us 
but  little  insight  into  the  plumage  of  their  progenitors,  excepting 
in  so  far  that,  when  the  young  and  the  old  are  coloured  in  the 
same  general  manner  throughout  a  whole  group  of  species^  it  is 
probable  that  their  progenitors  were  similarly  coloured. 

We  may  now  consider  the  classes  of  cases,  under  which  the 
differences  and  resemblances  between  the  plumage  of  the  young 
and  the  old,  in  both  sexes  or  in  one  sex  alone,  may  be  grouped. 
Bules  of  this  kind  were  first  enounced  by  Ouvier ;  but  with  the 
progress  of  knowledge  they  require  some  modification  and  am- 
plification. This  I  have  attempted  to  do,  as  far  as  the  extreme 
complexity  of  the  subject  permits,  firom  information  derived 
from  various  sources;  but  a  full  essay  on  this  subject  by  some 
competent  ornithologist  is  much  needed.    In  order  to  ascertain 

*  In  regard  to  thrushes,  shrikes,  Oa    thrushes,    see    also    Audubon, 

and  woodpeckers,  see  Mr.  Blyth,  in  '  Ornich.  Bioj^raphy,'  rol.  iL  p.  195. 

Oharlesworth's  *  Mag.  of  Nat.  Hist.'  On  Chrysococcyz  and  Chalcophaps, 

Yol.  L  1837,  p.  304 ;  also  footnote  Blyth,  as  qaoted  in  Jerdon's  <  Birds 

to  his  translation  of  Cnvier's  <  R^ne  of  India,'  vol.  iii.  p.  485.    On  Sar- 

Animal,'  p.  159.    I  give  the  case  kidiomis,  Blyth,  in  *  Ibis,'  1867,  p. 

of  Loxia  on  Mr  Blyth's  information.  175. 
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from  their  manner  of  nidification.  According  to  this  yiew,  their 
present  manner  of  nesting  was  acquired  before  their  preeent 
colours.  But  it  seems  to  me  much  more  probable  that  in  moeX 
cases,  as  the  females  were  gradually  rendered  more  and  znoie 
brilliant  from  partaking  of  the  colours  of  the  male,  they  ^rere 
gradually  led  to  change  their  instincts  (supposing  that  ihey 
originally  built  open  nests),  and  to  seek  protection  by  building 
domed  or  concealed  nests.  No  one  who  studies,  for  instance, 
Audubon's  account  of  the  differences  in  the  nests  of  the  same 
species  in  the  Northern  and  Southern  United  States,^  will  feel 
any  great  difficulty  in  admitting  that  birds,  either  1^  a  change 
(in  the  strict  sense  of  the  word)  of  their  habits,  or  through  the 
natural  selection  of  so-called  sjmntaneous  variations  of  instinct, 
might  readily  be  led  to  modify  their  manner  of  nesting. 

This  way  of  viewing  the  relation,  as  &r  as  it  holds  good, 
between  the  bright  colours  of  female  birds  and  their  manner  of 
nesting,  receives  some  support  from  certain  cases  occurring  in 
the  Sahara  Desert.  Here,  as  in  most  other  deserts,  various  birds, 
and  many  other  animals,  have  had  their  colours  adapted  in  a 
wonderful  manner  to  the  tints  of  the  surrounding  surface. 
Nevertheless  there  are,  as  I  am  informed  by  the  Hev.  Mr. 
Tristram,  some  curious  exceptions  to  the  rule ;  thus  the  male  of 
the  Mcnticda  cyanea  is  conspicuous  from  his  bright  blue  colour, 
and  the  female  almost  equally  conspicuous  from  her  mottled 
brown  and  white  plumage;  both  sexes  of  two  species  of  Dro- 
molsea  are  of  a  lustrous  black ;  so  that  these  three  species  are  far 
from  receiving  protection  from  their  colours,  yet  they  are  able  to 
survive,  for  they  have  acquired  the  habit  of  taking  refuge  from 
danger  in  holes  or  crevices  in  the  rocks. 

With  respect  to  the  above  groups  in  which  the  females  are 
conspicuously  coloured  and  build  concealed  nests,  it  is  not 
necessary  to  suppose  that  each  separate  species  had  its  nidifying 
instinct  specially  modified ;  but  only  that  the  early  progenitors 
of  each  group  were  gradually  led  to  build  domed  or  concealed 
nests,  and  afterwards  transmitted  this  instinct,  together  with 
their  bright  colours,  to  their  modified  descendants.  As  &r  as  it 
can  be  trusted,  the  conclusion  is  interesting,  that  sexual  selection, 
together  with  equal  or  nearly  equal  inheritance  by  both  sexes, 
have  indirectly  determined  the  manner  of  nidification  of  whole 
groups  of  birds. 

According  to  Mr.  Wallace,  even  in  the  groups  in  which  the 
females,  from  being  protected  in  domed  nests  during  incubation, 

**  S«€  many  statements  in  the  the  nests  of  Italian  birds  by  Engenio 
'Ornithological  Biography.'  See,  Bettoni,  in  the  *Atti  della  SocieU 
also,  some  curious  obser^'ations  on     Italiana,'  rol.  zi.  1S69,  p.  487. 
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haye  not  had  their  bright  coloxirs  eliminated  through  natural 
setBction,  the  males  often  differ  in  a  slight,  and  occasionally  in  a 
considerable  d^ree,  from  the  females.  This  is  a  significant  &ct, 
for  such  differences  in  colour  must  be  accounted  for  by  some  of 
the  Tanations  in  the  males  haying  been  from  the  first  limited  in 
transmission  to  the  same  sex ;  as  it  can  hardly  be  maintained  that 
these  differences,  especially  when  very  slight,  serve  as  a  protec- 
tion to  the  female.  Thus  all  the  species  in  the  splendid  group 
of  the  Trogons  build  in  holes ;  and  Mr.  Gk)uld  gives  figures^'  of 
both  sexes  of  twenty-five  species,  in  all  of  which,  with  one  partial 
exception,  the  sexes  differ  sometimes  slightly,  sometimes  con- 
spciuously,  in  colour, — the  males  being  always  finer  than  the 
females,  though  the  latter  are  likewise  beautiful.  All  the  species 
of  king^shers  build  in  holes,  and  with  most  of  the  species  the 
sexes  are  equally  brilliant,  and  thus  far  Mr.  Wallace's  rule  holds 
good;  but  in  some  of  the  Australian  species  the  colours  of  the 
females  are  rather  less  vivid  than  those  of  the  male;  and  in  one 
splendidly-coloured  species,  the  sexes  differ  so  much  that  they 
were  at  first  thought  to  be  specifically  distinct.**  Mr.  R.  B.  Sharpo, 
who  has  especially  studied  this  group,  has  shewn  me  some 
American  species  (Cerj^le)  in  which  the  breast  of  the  male  is 
belted  with  black.  Again,  in  Carcineutes,  the  difference  between 
the  sexes  is  conspicuous :  in  the  male  the  upper  surface  is  dull- 
blue  banded  with  black,  the  lower  surface  being  partly  fawn- 
coloured,  and  there  is  much  red  about  the  head ;  in  the  female 
the  upi)er  surface  is  reddish-brown  banded  with  black,  and  tho 
lower  surface  white  with  black  markings.  It  is  an  interestiog 
fact,  as  shewing  how  the  same  peculiar  style  of  sexual  colouring 
often  characterises  allied  forms,  that  in  throe  species  of  Dacelo 
the  male  differs  from  the  female  only  in  the  tail  being  dull-blue 
banded  with  black,  whilst  that  of  the  female  is  brown  with 
blackish  bars ;  so  that  here  the  tail  differs  in  colour  in  the  two 
sexes  in  exactly  the  same  manner  as  the  whole  upper  surface  in 
the  two  sexes  of  Carcineutes. 

With  parrots,  which  likewise  build  in  holes,' we  find  analogous 
cases :  in  most  of  the  species  both  sexes  are  brilliantly  coloured 
and  indistinguishable,  but  in  not  a  few  species  the  males  are 
coloured  rather  more  vividly  than  the  females,  or  even  very 
differently  firom  them.  Thus,  besides  other  strongly-marked 
differences,  the  whole  under  sur&ce  of  the  male  King  Lory 
(^Ayrwmicttis  acapulatm)  is  scarlet,  whilst  the  throat  and  chest  of 
the  female  is  green  tinged  with  red :  in  the  Euphema  splendida 

**  See  his  'Monograph  of  the  *  Handbook  to  the  Birds  of  Ans- 
Trogonids,'  first  edition.  tralia/  vol.  i;  p.  133 ;  see,  also,  pp. 

"Namely  Cyanalcyon.     Gould's     130,136. 
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that  the  males  alone  have  been  modified.  Even  in  the  ano- 
malous cases  of  the  Heliothrix  and  Mergos,  it  is  probable  that 
originally  both  adult  sexes  were  famished — ^the  one  species 
with  a  much  elongated  tail,  and  the  other  with  a  much  elon- 
gated crest— these  characters  having  since  been  partially  lost  by 
the  adult  males  from  some  unexplained  cause,  and  transmitted 
in  their  diminished  state  to  their  male  offspring  alone,  when 
arrived  at  the  corresponding  age  of  maturity.  The  belief  that 
in  the  present  class  the  male  alone  has  been  modified,  as  far  as 
the  differences  between  the  male  and  the  female  together  with 
her  young  are  concerned,  is  strongly  supported  by  some  re- 
markable facts  recorded  by  Mr.  Blyth,'  with  respect  to  closely- 
allied  species  which  represent  each  other  in  distinct  countries. 
For  with  several  of  these  representative  species  the  adult  males 
have  undergone  a  certain  amount  of  change  and  can  be  dis- 
tinguished; the  females  and  the  young  from  the  distinct  countries 
being  indistinguishable,  and  therefore  absolutely  unchanged. 
This  is  the  case  with  certain  Indian  chats  (Thamnobia),  with 
certain  honey-suckers  (Nectarinia),  shrikes  (Tephrodomis),  cer- 
tain kingfishers  (Tanysiptera),  Eallij  pheasants  (Gallophasis), 
and  tree-partridges  (Arboricola). 

In  some  analogous  cases,  namely  with  birds  having  a  different 
summer  and  winter  plumage,  but  with  the  two  sexes  nearly  alike, 
certain  closely-allied  species  can  easily  be  distinguished  in  their 
summer  or  nuptial  plumage,  yet  are  indistinguishable  in  their 
winter  as  well  as  in  their  immature  plumage.  This  is  the  case 
with  some  of  the  closely-allied  Indian  wag-tails  or  Motacillse. 
Mr.  Swinhoe'  informs  me  that  three  species  of  Ardeola,  a  genus 
of  herons,  which  represent  one  another  on  separate  continents, 
are  "most  strikingly  different"  when  ornamented  with  their 
summer  plumes,  but  are  hardly,  if  at  all,  distinguishable  duiiDg 
the  winter.  The  young  also  of  these  three  species  in  their 
immature  plumage  closely  resemble  the  adults  in  their  winter 
dress.  This  case  is  all  the  more  interesting,  because  with  two 
other  species  of  Ardeola  both  sexes  retain,  during  the  winter 
and  summer,  nearly  the  same  plumage  as  that  possessed  by  the 
three  first  species  during  the  winter  and  in  their  im^turo 
state;  and  this  plumage,  which  is  common  to  several  distinct 

*  See  his  admirable  paper  in  the  several    distinct    races,    solely    by 

*  Journal  of   the    Asiatic    Soc.    of  comparing  the  adult  males. 
Bengal,'  vol.  xiz.  1850,  p.  223 ;  see         *  See  also  Mr.  Swinboe,  in  <  Ibis,* 

alRO  Jerdon,  *  Birds  of  India/  vol.  i.  July  1863,  p.  131 ;  and  a  preyions 

introduction,  p.  zxix.    In  regard  to  paper,  with  an  extract  from  a  note 

Tanysiptera,  Prof.  Schlegel  told  Mr.  by  Mr.  Blyth,  in  <  Ibis,'  Jan.  1861. 

Myth    that   he    could    distinguish  p.  25. 


Chap.  XVI.    Birds —  Young  like  A  dult  Females,        469 

species  at  different  ages  and  seasons,  probably  shews  us  how 
the  progenitors  of  the  genus  were  coloured.  In  all  these  cases, 
the  nuptial  plumage  which  we  may  assume  was  originally 
acquired  by  the  adult  males  during  the  breeding-season,  and 
transmitted  to  the  adults  of  both  sexes  at  the  corresponding 
season,  has  been  modified,  whilst  the  winter  and  immatui'e 
plumages  have  been  left  unchanged. 

The  question  naturally  arises,  how  is  it  that  in  these  latter 
cases  the  winter  plumage  of  both  sexes,  and  in  the  former  cases 
the  plumage  of  the  adult  females,  as  well  as  the  immature 
plumage  of  the  young,  have  not  been  at  all  affected?  The 
species  which  represent  each  other  in  distinct  countries  will 
almost  always  have  been  exposed  to  somewhat  different  con- 
ditions, but  we  can  hardly  attribute  to  this  action  the  modi- 
fication of  the  plumage  in  the  males  alone,  seeing  that  the 
females  and  the  young,  though  similarly  exposed,  have  not  been 
affected.  Hardly  any  fact  shews  us  more  clearly  how  subor- 
dinate in  importance  is  the  direct  action  of  the  conditions  of 
life,  in  comparison  with  the  accumulation  through  selection  of 
indefinite  variations,  than  the  surprising  difference  between  the 
sexes  of  many  birds ;  for  both  will  have  consumed  the  same  food, 
and  have  been  exposed  to  the  same  climate.  Nevertheless  we 
are  not  precluded  from  believing  that  in  the  course  of  time 
new  conditions  may  produce  some  direct  effect  either  on  both 
sexes,  or  from  their  constitutional  differences  chiefly  on  one  sex. 
We  see  only  that  this  is  subordinate  in  importance  to  the 
accumulated  results  of  selection.  Judging,  however,  from  a 
wide-spread  analogy,  when  a  species  migrates  into  a  new 
country  (and  this  must  precede  the  formation  of  representative 
species),  the  changed  conditions  to  which  they  will  almost 
always  have  been  exxx)sed  will  cause  them  to  imdergo  a  certain 
amount  of  fluctuating  variability.  In  this  case  sexual  selection, 
which  depends  on  an  element  liable  to  change— the  taste  or 
admiration  of  the  female — ^will  have  had  new  shades  of  colour 
or  other  differences  to  act  on  and  accumulate ;  and  as  sexual 
selection  is  always  at  work,  it  would  (from  what  we  know 
of  the  results  on  domestic  animals  of  man's  unintentional 
selection),  be  surprising  if  animals  inhabiting  separate  districts, 
which  can  never  cross  and  thus  blend  their  newly-acquired 
characters,  were  not,  after  a  sufficient  lapse  of  time,  differently 
modified.  These  remarks  likewise  apply  to  the  nuptial  or 
summer  plumage,  whether  confined  to  the  males  or  common  to 
both  sexes. 

Although  the  females  of  the  above  closely-allied  or  repre- 
sentative species,  together  with  their  young,  differ  hardly  at  all 
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from  one  another,  so  that  tlie  males  alone  can  be  distingoiBhed, 
yet  the  females  of  most  species  within  the  same  genns  obyionsly 
differ  from  each  other.  The  differences,  however,  are  rarely 
as  great  as  between  the  males.  We  see  this  clearly  in  the 
whole  family  of  the  GallinacesQ:  the  females,  for  instance,  of 
the  common  and  Japan  pheasant,  and  especially  of  the  Gold  and 
Amherst  pheasant— of  the  silver  pheasant  and  the  wild  fowl 
— resemble  one  another  very  closely  in  colour,  whilst  the  males 
differ  to  an  extraordinary  degree.  So  it  is  with  the  females  of 
most  of  the  Cotingida,  Fringillid»,  and  many  other  families. 
There  can  indeed  be  no  doubt  that,  as  a  general  rule,  the  females 
have  been  less  modified  than  the  males.  Some  few  birds, 
however,  offer  a  singular  and  inexplicable  exception ;  thus  the 
females  of  Paradisea  apoda  and  P.  jpapuana  differ  &om  each 
other  more  than  do  their  respective  males;''  the  female  of  the 
latter  species  having  the  under  surface  pure  white,  whilst  the 
female  P.  apoda  is  deep  brown  beneath.  So,  again,  as  I  hear 
from  Professor  Newton,  the  males  of  two  species  of  Oxynotus 
(shrikes),  which  represent  each  other  in  the  islands  of  Mauritius 
and  Bourbon,^  differ  but  little  in  colour,  whilst  the  females  differ 
much.  In  the  Bourbon  species  the  female  appears  to  have 
partially  retained  an  immature  condition  of  plumage,  for  at 
first  sight  she  "  might  be  taken  for  the  young  of  the  Mauritian 
"  species."  These  differences  may  be  compared  with  those 
inexplicable  ones,  which  occur  independently  of  man's  selection 
in  certain  sub-breeds  of  the  game-fowl,  in  which  the  females  are 
very  different,  whilst  the  males  can  hardly  be  distinguished.' 

As  I  account  so  largely  by  sexual  selection  for  the  differences 
between  the  males  of  allied  si)ecies,  how  can  the  differences 
between  the  females  be  accounted  for  in  all  ordinary  cases?  We 
need  not  here  consider  the  species  which  belong  to  distinct 
genera;  for  with  these,  adaptation  to  different  habits  of  life,  and 
other  agencies,  will  have  come  into  play.  In  regard  to  the 
differences  between  the  females  within  the  same  genus,  it  appears 
to  me  almost  certain,  after  looking  through  various  large  groups, 
that  the  chief  agent  has  been  the  greater  or  less  transference  to 
the  female  of  the  characters  acquired  by  the  males  through 
sexual  selection.  In  the  several  British  finches,  the  two  sexes 
differ  either  very  slightly  or  considerably ;  and  if  we  compare 
the  females  of  the  greenfinch,  chafl^ch,  goldfinch,  bullfinch, 
crossbill,  sparrow,  &o.,  we  shall  see  that  they  differ  from  one 

»  Wallace,   'The    Malay   ArcW-  *  Ibis,' 1866,  p.  275. 

polngo/  Tol.  ii.  1869,  p.  394.  *  <  Variation    of    Animals,    &c^ 

*  These  species  are  described,  with  under  Domestication,'  vol.  i.  p.  251. 
eolonred  figures,  by  M.  F.  Pollen,  in 
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another  chiefly  in  the  points  in  which  they  partially  resemble 
their  respective  males ;  and  the  colours  of  the  males  may  safely 
be  attributed  to  sexual  selection.  With  many  gallinaceous 
species  the  sexes  di£fer  to  an  extreme  degree,  as  with  the  peacock, 
pheasant,  and  fowl,  whilst  with  other  species  there  has  been  a 
partial  or  even  complete  transference  of  character  from  the  male 
to  the  female.  The  females  of  the  seyeral  species  of  Polyplectron 
exhibit  in  a  dim  condition,  and  chiefly  on  the  tail,  the  splendid 
ocelli  of  their  males.  The  female  partridge  diflfers  from  the 
male  only  in  the  red  mark  on  her  breast  being  smaller ;  and  the 
female  wild  turkey  only  in  her  colours  being  much  duller.  In 
the  guinea-fowl  the  two  sexes  are  indistinguishable.  There  is  no 
improbability  in  the  plain,  though  peculiarly  spotted  plumage 
of  this  latter  bird  haring  been  acquired  through  sexual  selection 
by  the  males,  and  then  transmitted  to  both  sexes ;  for  it  is  not 
essentially  different  from  the  much  more  beautifully  spotted 
plumage,  characteristio  of  the.  males  alone  of  the  Tragopan 
pheasants. 

It  should  be  observed  that,  in  some  instances,  the  transference 
of  characters  from  the  male  to  the  female  has  been  effected 
apparently  at  a  remote  period,  the  male  having  subsequently 
undergone  great  changes,  without  transferring  to  the  female  any 
of  his  latei^gained  characters.  For  instance,  the  female  and  the 
young  of  the  black-grouse  (Tetrao  tetrix)  resemble  pretty  closely 
both  sexes  and  the  young  of  the  red-grouse  (T.  wotictui) ;  and  we 
may  consequently  infer  that  the  black-grouse  is  descended  from 
some  ancient  species,  of  which  both  sexes  were  coloured  in 
nearly  the  same  manner  as  the  red-grouse.  As  both  sexes  of 
this  latter  species  are  more  distinctly  barred  during  the  breeding 
season  than  at  any  other  time,  and  as  the  male  differs  slightly 
from  the  female  in  his  more  sizongly-pronounced  red  and  brown 
tints,^^,  we  may  conclude  that  his  plumage  has  been  influenced 
by  sexual  selection,  at  least  to  a  certain  extent.  If  so,  we  may 
further  infer  that  the  nearly  similar  plumage  of  the  female  black- 
grouse  was  similarly  produced  at  some  former  period.  But 
since  this  period  the  male  black-grouse  has  acquired  his  fine 
black  plumage,  with  his  forked  and  outwardly-curled  tail- 
feathers;  but  of  these  characters  there  has  hardly  been  any 
transference  to  the  female,  excepting  that  she  shews  in  her  taO 
a  trace  of  the  curved  fork. 

We  may  therefine  conclude  that  the  females  of  distinct  though 
allied  species  have  often  had  their  plumage  rendered  more  or 
less  different  by  the  transference  in  various  degrees,  of  characters 
acquired  by  the  males  through  sexual  selection,  both  during 

»•  MacgilliTTay,  *Hist.  British  Birds,'  vol.  i.  pp.  172-174. 
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former  and  recent  times.  Bat  it  deserves  especial  attention  that 
brilliant  colours  have  been  transferred  much  more  rarely  tiian 
other  tints.  For  instance,  the  male  of  the  red-throated  bind- 
breast  (C^af20cuZa  Buecica)  has  a  rich  blue  breast,  including  a  sub- 
triangular  red  mark ;  now  marks  of  nearly  the  same  shape  haye 
been  transferred  to  the  female,  but  the  central  space  is  fnlTous 
instead  of  red,  and  is  surrounded  by  mottled  instead  of  blue 
feathers.  The  Gfallinacesd  offer  many  analogous  cases;  for  none  of 
the  species,  such  as  partridges,  quails,  guinea-fowls,  &a,  in  which 
the  colours  of  the  plumage  have  been  largely  transferred  from 
the  male  to  the  female,  are  brilliantly  coloured.  This  is  well 
exemplified  with  the  pheasants,  in  which  the  male  is  generally 
so  much  more  brilliant  than  the  female ;  but  with  the  Eared 
and  Cheer  pheasants  (^CrossopiUon  auritum  and  Fkasiantis  wal- 
lichii)  the  sexes  closely  resemble  each  other  and  their  colours  are 
dull.  We  may  go  so  far  as  to  believe  that  if  any  part  of  the 
plumage  in  the  males  of  these  two  pheasants  had  been  brilliantly 
coloured,  it  would  not  have  been  transferred  to  the  females. 
These  facts  strongly  support  Mr.  Wallace's  view  that  with  birds 
which  are  exposed  to  much  danger  during  incubation,  the 
transference  of  bright  colours  from  the  male  to  the  female  has 
been  checked  through  natural  selection.  We  must  not,  however, 
forget  that  another  explanation,  before  given,  is  possible ;  namely, 
that  the  males  which  varied  and  became  bright,  whilst  they  were 
young  and  inexperienced,  would  have  been  exposed  to  much 
danger,  and  would  generally  have  been  destroyed;  the  older  and 
more  cautious  males,  on  the  other  hand,  if  they  varied  in  a  like 
manner,  would  not  only  have  been  able  to  survive,  but  would 
have  been  &voured  in  their  rivalry  with  other  males.  Now 
variations  occurring  late  in  life  tend  to  be  transmitted  exclusively 
to  the  same  sex,  so  that  in  this  case  extremely  bright  tints  would 
not  have  been  transmitted  to  the  females.  On  the  other  hand, 
ornaments  of  a  less  conspicuous  kind,  such  as  those  possessed  by 
the  Eared  and  Cheer  pheasants,  would  not  have  been  dangerous, 
and  if  they  appeared  during  early  youth,  would  generally  have 
been  transmitted  to  both  sexes. 

In  addition  to  the  effects  of  the  partial  transference  of  charac- 
ters from  the  males  to  the  females,  some  of  the  dififerences 
between  the  females  of  closely  allied  species  may  be  attributed  to 
the  direct  or  definite  action  of  the  conditions  of  life.'^  With  the 
males,  any  such  action  would  generally  have  been  masked  by  the 
brilliant  colours  gained  through  sexual  selection;  but  not  so 
^ith  the  females.    Each  of  the  endless  diversities  in  plumage, 

»  See,  on  this  subject,  chap,  xxiii.  in  the  *  Variation  of  Animals  ami 
nts  under  Domestication.' 
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which  we  see  in  our  domesticated  birds  is,  of  course,  the  result 
of  some  definite  cause ;  and  under  natural  and  more  uniform 
conditions,  some  one  tint,  assuming  that  it  was  in  no  way 
injurious,  would  almost  certainly  sooner  or  later  prevail.  The 
free  intercrossing  of  the  many  individuals  belonging  to  the  same 
species  would  ultimately  tend  to  make  any  change  of  colour, 
thus  induced,  uniform  in  character. 

No  one  doubts  that  both  sexes  of  many  birds  have  had  their 
colours  adapted  for  the  sake  of  protection ;  and  it  is  possible 
that  the  females  alone  of  some  species  may  have  been  modified 
for  this  end.  Although  it  would  be  a  difficult,  perhaps  an 
impossible  process,  as  shewn  in  the  last  chapter,  to  convert  one 
form  of  transmission  into  another  through  selection,  there  would 
not  be  the  least  difficulty  in  adapting  the  colours  of  the  female, 
independently  of  those  of  the  male,  to  surrounding  objects, 
through  the  accumulation  of  variations  which  were  from  the 
first  limited  in  their  transmission  to  the  female  sex.  If  the 
variations  were  not  thus  limited,  the  bright  tints  of  the  male 
would  be  deteriorated  or  destroyed.  Whether  the  females  alone 
of  many  species  have  been  thus  specially  modified,  is  at  present 
Tery  doubtful.  I  wish  I  could  follow  Mr.  Wallace  to  the  full 
extent;  for  the  admission  would  remove  some  difficulties.  Any 
variations  which  were  of  no  service  to  the  female  as  a  protection 
would  be  at  once  obliterated,  instead  of  being  lost  simply  by  not 
being  selected,  or  from  free  intercrossing,  or  from  being  elimin- 
ated when  transferred  to  the  male  and  in  any  way  injurious  to 
him.  Thus  the  plumage  of  the  female  would  be  kept  constant 
in  character.  It  would  also  be  a  relief  if  we  could  admit  that 
the  obscure  tints  of  both  sexes  of  many  birds  had  been  acquired 
and  preserved  for  the  sake  of  protection, — for  example,  of  the 
hedge- warbler  or  kitty-wren  (Accentor  modularii  and  Troglodytes 
vulgaris),  with  respect  to  which  we  have  no  sufficient  evidence 
of  the  action  of  sexual  selection.  We  ought,  however,  to  be 
cautious  in  concluding  that  colours  which  appear  to  us  dull,  are 
not  attractive  to  the  females  of  certain  species ;  we  should  bear 
in  mind  such  cases  as  that  of  the  common  house-sparrow, 
in  which  the  male  differs  much  from  the  female,  but  does  not 
exhibit  any  bright  tints.  Ko  one  probably  will  dispute  that  many 
gallinaceous  birds  which  live  on  the  open  ground,  have  acquired 
their  present  colours,  at  leost^  part,  for  the  sake  of  protection. 
We  know  how  well  they  are  thus  concealed;  we  know  that 
ptarmigans,  whilst  changing  from  their  winter  to  thefr  summer 
plumage,  both  of  which  are  protective,  suffer  greatly  from  birds 
of  prey.  But  can  we  believe  that  the  very  slight  differences  in 
tints  and  markiogs  between,  for  instance,  the  female  black-grouse 
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and  red-grouse  serve  as  a  protection  ?  Axe  partridges,  as  they 
are  now  coloured,  better  protected  than  if  they  had  resembled 
quails?  Do  the  slight  differences  between  the  females  of  the 
common  pheasant,  the  Japan  and  gold  pheasants,  serve  as  a 
protection,  or  might  not  their  plumages  have  been  interchanged 
with  impunity  ?  From  what  Mr.  Wallace  has  observed  of  the 
habits  of  certain  gallinaceous  birds  in  the  East,  he  thinks  that 
such  slight  differences  are  beneficial.  For  myself,  I  will  only 
say  that  I  am  not  convinced. 

Formerly  .when  I  was  inclined  to  lay  much  stress  on  protection 
as  accounting  for  the  duller  colours  of  female  birds,  it  occurred 
to  me  that  possibly  both  sexes  and  the  young  might  aboriginally 
have  been  equally  bright  coloured ;  but  that  subsequently,  the 
females  from  the  danger  incurred  during  incubation,  and  the 
young  from  being  inexperienced,  had  been  rendered  dull  as  a 
protection.  But  this  view  is  not  supported  by  any  evidence, 
and  is  not  probable ;  for  we  thus  in  imagination  expose  during 
past  times  the  females  and  the  young  to  danger,  from  which  it 
has  subsequently  been  necessary  to  shield  their  modified 
descendants.  We  have,  also,  to  reduce,  through  a  gradual 
process  of  selection,  the  females  and  the  young  to  almost  exactly 
the  same  tints  and  markings,  and  to  transmit  them  to  the 
corresponding  sex  and  period  of  life.  On  the  supposition  that 
the  females  and  the  young  have  partaken  during  each  stage  of 
the  process  of  modification  of  a  tendency  to  be  as  brightly 
coloured  as  the  males,  it  is  also  a  somewhat  strange  fiEu^t  that  the 
females  have  never  been  rendered  dull-coloured  without  the 
young  participating  in  the  same  change;  for  there  are  no  in- 
stances, as  far  as  I  can  discover,  of  species  with  the  females  dull 
and  the  young  bright  coloured.  A  partial  exception,  however, 
is  offered  by  the  young  of  certain  woodpeckers,  for  they  have 
"the  whole  upper  part  of  the  head  tinged  with  red,"  which 
afterwards  either  decreases  into  a  mere  circular  red  line  in  the 
adults  of  both  sexes,  or  quite  disappears  in  the  adult  females.*' 

Finally,  with  respect  to  our  present  class  of  cases,  the  most 
probable  view  appears  to  be  that  successive  variations  in 
brightness  or  in  other  ornamental  characters,  occurring  in  the 
males  at  a  rather  late  period  of  life  have  alone  been  preserved; 
and  that  most  or  all  of  these  variations,  owing  to  the  late  period 
of  life  at  which  they  appeared,  have  been  from  the  first  trans- 
mitted only  to  the  adult  male  offspring.  Any  variations  in 
brightness  occurring  in  the  females  or  in  the  young,  would  have 

>*  Audubon, '  Omith.  Biography/  also  the  case  before  giv^en  of  IndiO' 
vol.  i.  p.  193.     Macgillivray, 'HiEt.     picus  caHotta,  ^ 

Brit.    Birds,'  vol.  iii.  p.    85.     See 
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been  of  no  seirice  to  thern^  and  would  not  have  been  selected; 
and  moreover,  if  dangerous,  would  have  been  eliminated.  Thus 
the  females  and  the  young  will  either  have  been  left  unmodified, 
or  (as  is  much  more  common)  will  have  been  partially  modified 
by  receiving  through  transference  from  the  males  some  of  his 
successive  variationa  Both  sexes  have  perhaps  ^been  directly 
acted  on  by  the  conditions  of ,  life  to  which  they  have  long 
been  exposed :  but  the  females  from  not  being  otherwise  much 
modified,  will  best  exhibit  any  such  effects.  These  changes 
and  all  others  will  have  been  kept  imiform  by  the  &ee  inter- 
croesing  of  many  individuals.  In  some  cases,  especially  with 
ground  birds,  the  females  and  the  young  may  possibly  have  been 
modified,  independently  of  the  males,  for  the  sake  of  protection, 
so  as  to  have  acquired  the  same  dull  coloured  plumage. 

Glass  IE.  Whtfa  the  adiUt  female  is  more  conspicuouB  than  the 
adult  mcLUy  the  young  of  both  sexes  in  their  first  plumage  resemble 
the  adult  male, — This  class  is  exactly  the  reverse  of  the  last,  for 
the  females  are  here  brighter  coloured  or  more  conspicuous  than 
the  males;  and  the  young,  as  far  as  they  are  known,  resemble 
the  adult  males  instead  of  the  adult  females.  But  the  difference 
between  the  sexes  is  never  nearly  so  great  as  with  many  birds  in 
the  first  class,  and  the  cases  are  comparatively  rare.  Mr. 
Wallace,  who  first  called  attention  to  the  singular  relation  which 
exists  between  the  less  bright  colours  of  the  males  and  their 
performing  the  duties  of  incubation,  lays  great  stress  on  this 
point,*'  as  a  crucial  test  that  obscure  colours  have  been  acquired 
for  the  sake  of  protection  during  the  period  of  nesting.  A 
different  view  seems  to  me  more  probable.  As  the  cases  are 
curious  and  not  numerous,  I  will  briefly  give  all  that  I  have 
l)een  able  to  find. 

In  one  section  of  the  genus  Tumix,  quail-like  birds,  the  female 
is  invariably  larger  than  the  male  (being  nearly  twice  as  large 
in  one  of  the  Australian  species),  and  this  is  an  unusual  circum- 
stance with  the  GallinaoesB.  In  most  of  the  species  the  female  is 
more  distinctly  coloured  and  brighter  than  the  male,*^  but  in 
some  few  species  the  sexes  are  alike.  In  Tumix  taigoor  of  India 
the  male  "  wants  the  black  on  the  throat  and  neck,  and  the 
''  whole  tone  of  the  plumage  is  lighter  and  less  pronounced  than 
"  that  of  the  female."  The  female  appears  to  be  noisier,  and  is 
certainly  much  more  pugnacious  than  the  male;  so  that  the 

"  *  Westminster    Review,'  July,  178,  180,  186,   and    188.    In  the 

1867,  and  A.  Murray,  *  Journal  of  British   Museum  specimens  of  the 

Travel,'  1868,  p.  83.  Australian   Plain-wanderer  (^Pedio- 

1*  For  the  Australian  species,  see  nonnns    torquatus)    may    be    seen, 

Gould's  *  Handbook/  &c.,  vol.  ii.  pp.  shewing  similar  sexual  differences. 
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females  and  not  the  males  are  offcen  kept  by  the  natiyes  for 
fighting,  like  game-cocks.  As  male  birds  are  exposed  by  the 
English  bird-catchers  for  a  decoy  near  a  trap,  in  order  to  catch 
other  males  by  exciting  their  rivalry,  so  the  females  of  this 
Tumix  are  employed  in  India.  When  thus  exposed  the  femalos 
soon  begin  their  "  lond  purring  call,  which  can  be  heard  a  long 
"  way  off,  and  any  females  within  ear-shot  run  rapidly  to  the 
^  spot,  and  commence  fighting  with  the  caged  bird."  In  this  way 
from  twelve  to  twenty  birds,  all  breeding  females,  may  be 
caught  in  the  course  of  a  single  day.  The  natives  assert  that 
the  females  after  laying  their  eggs  associate  in  flocks,  and  leave 
the  males  to  sit  on  them.  There  is  no  reason  to  doubt  the 
truth  of  this  assertion,  which  is  supported  by  some  observations 
made  in  China  by  Mr.  Swinhoe."  Mr.  Blyth  believes,  that  the 
young  of  both  sexes  resemble  the  adult  male. 

The  females  of  the  three  species  of  Painted  Snipes  (Bhynchsea, 
fig.  62)  "  are  not  only  larger  but  much  more  richly  coloured  than 
"  the  males."  "  With  all  other  birds  in  which  the  trachea  differs 
in  structure  in  the  two  sexes  it  is  more  developed  and  complex 
in  the  male  than  in  the  female ;  but  in  the  Bhynchtta  australis 
it  is  simple  in  the  male,  whilst  in  the  female  it  makes  four 
distinct  convolutions  before  entering  the  lungs."  The  female 
therefore  of  this  species  has  acquired  an  eminently  masculine 
character.  Mr.  Blyth  ascertained,  by  examining  many  speci- 
mens, that  the  trachea  is  not  convoluted  in  either  sex  of  i?. 
hengcUensis,  which  species  resembles  B.  awtra2i$  so  closely,  that 
it  can  hardly  be  distinguished  except  by  its  shorter  toes.  This 
fact  is  another  striking  instance  of  the  law  that  secondary 
sexual  characters  are  often  widely  different  in  closely-allied 
forms,  though  it  is  a  very  rare  circumstance  when  such  differ- 
ences relate  to  the  female  sex.  The  young  of  both  sexes  of  Jt, 
bengalensis  in  their  first  plumage  are  said  to  resemble  the 
mature  male.^'  There  is  also  reason  to  believe  that  the  male 
undertakes  the  duty  of  incubation,  for  Mr.  Swinhoe"  found  the 
females  before  the  close  of  the  summer  associated  in  flocks,  as 
occurs  with  the  females  of  the  Tumix. 

The  females  of  Phalaropus  fulicariua  and  P.  hyperhoretu  are 
larger,  and  in  their  summer  plumage  "  more  gaily  attired  than 
"  the  males."  But  the  difference  in  colour  between  the  sexes  is 
far  from  conspicuous.    According  to  j^rofessor  Steenstrup,  the 

"  Jerdon,  *  Birds  of  India,*  vol.         "  Gould's    'Handbook     to     the 

iii.  p.  596.     Mr.  Swinboe,  in  '  Ibis,'  Birds  of  Australia,'  vol.  ii.  p.  275. 
1865,  p.  542  ;  1866,  pp.  131,  405.  »  *  The  Indian  Field,'  Sept.  1858, 

"  Jerdon,  *  Birds  of  India,'  vol.  p.  3. 
»»•  P-  677.  !•  i  lbis,»  1866,  p.  298. 
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male  alone  of  P./ulKariui  nndertakoa  the  duty  of  iucnbation ; 
this  is  likewise  shown  b;  tbe  state  of  his  breast-feathers  daring 
tbe  breeding-season.  Tbe  femalo  of  the  dott«iol  pIoTcr  {Eudro- 
mia%  vioriarUm)  JB  larger  than  the  male,  and  has  the  ted  and 


Fig.  n.  RhjnduM  apuuli  (tnm  Brdim). 

black  tints  on  the  lower  sorface,  the  white  crescent  on  the 
breast,  and  the  stripes  over  the  eyee,  more  strongly  pio&oanoed. 
The  male  also  takes  at  least  a  share  in  hatching  the  egge ;  bat 
the  female  likewise  attends  to  the  yomig."    I  have  not  teen 

*•  For  tb««B  Kveral  •t»teincnl»,  th«  sbove-nimieii  speda  tnke  either 

see    Mr.    Goulil'i  'Birda    of  Great  the    whole    nr    a    large    ihere    of 

BritiiiD.'    Prof.  Nevton  iDforuia  me  the  ilutiei  of  incubstioD,  >di1  that 

tbat  he  ha*  loDg  been   coDTinced,  thej  "ahetr  mach  greater  derotien 

fnm  hli  offn  olMervitinns  niul  rroin  "  (ownrda    thi'ir   joun;,    when    in 

those  or  ollitn,  that  the  males  of  "dtiDger,  tluin  do  the  reuialei."     So 
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able  to  discover  whether  with  these  species  the  young  lesemUe 
the  adult  males  more  closely  than  the  adult  females;  for  the 
comparison  is  somewhat  difficult  to  make  on  account  of  the  doable 
moult. 

Turning  now  to  the  Ostrich  order :  the  male  of  the  common 
cassowary  {Casuarim  galeatus)  would  be  thought  by  any  one 
to  be  the  female,  from  his  smaller  size  and  from  the  appendages 
and  naked  skin  about  his  head  being  much  less  brightly  coloured ; 
and  I  am  informed  by  Mr.  Bartlett  that  in  the  2^1ogical 
GardenSj  it  is  certainly  the  male  alone  who  sits  on  the  eggs  and 
takes  care  of  the  young.^  The  female  is  said  by  Mr.  T.  W. 
Wood  °  to  exhibit  during  the  breeding  season  a  most  pugnacious 
disposition;  and  her  wattles  then  become  enlarged  and  more 
brilliantly  coloured.  So  again  the  female  of  one  of  the  emus 
(DroTJiceus  irroratus)  is  considerably  larger  than  the  male,  and 
she  possesses  a  slight  top-knot,  but  is  otherwise  indistinguishable 
in  plumage.  She  apx>ears,  however,  "  to  have  greater  power, 
"  when  angry  or  otherwise  excited,  of  erecting,  like  a  turkey- 
"  cock,  the  feathers  of  her  neck  and  breast.  She  is  usually  the 
"  more  courageous  and  pugilistic.  She  makes  a  deep  hollow 
"  guttural  boom  especially  at  night,  sounding  like  a  small  gong. 
"  The  male  has  a  slenderer  frame  and  is  more  docile,  with  no 
"  voice  beyond  a  suppressed  hiss  when  angry,  or  a  croak."  He 
not  only  x)erforms  the  whole  duty  of  incubation,  but  has  to 
defend  the  young  from  their  mother;  "for  as  soon  as  she 
"  catches  sight  of  her  progeny  she  becomes  violently  agitated, 
'*  and  notwithstanding  the  resistance  of  the  father  appears  to 
"  use  her  utmost  endeavours  to  destroy  them.  For  months 
"  afterwards  it  is  unsafe  to  put  the  parents  together,  violent 
"  quarrels  being  the  inevitable  result,  in  which  the  female  gene- 
"  rally  comes  off  conqueror."  **  So  that  with  this  emu  we  have 
a  complete  reversal  not  only  of  the  i)arental  and  incubating 
instincts,  but  of  the  usual  moral  qualities  of  the  two  sexes ;  tbe 
females  being  savage,  quarrelsome,  and  noisy,  the  males  gentle 
and  good.  The  case  is  very  different  with  the  African  ostrich, 
for  the  male  is  somewhat  larger  than  the  female  and  has  finer 


it  is,  as  he  informs  me,  with  Limoaa 
lapponica  and  some  few  other 
Waders,  in  which  the  females  are 
larger  and  have  more  strongly  con- 
trasted colours  than  the  males. 

"  The  natives  of  Ceram  (Wallace, 
*  Malay  Archipelago,'  vol.  ii.  p.  150) 
assert  that  the  male  and  female  sit 
alternately  on    the  eggs ;  but   this 


assertion,  as  Mr.  Bartlett  thinks, 
may  be  accounted  for  by  the  female 
visiting  the  nest  to  lay  her  eggs. 

"  *  The  Student,*  April,  1870,  p. 
124. 

*'  See  the  excellent  account  of 
the  habits  of  this  bird  under  confine- 
ment, by  Mr.  A.  W.  Bennett,  in  *  Land 
and  Water/  May,  1868,  p.  233. 
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plames  with  more  strongly  contrasted  colours;  nevertheless  he 
undertakes  the  whole  duty  of  incubation.^ 

I  will  specify  the  few  other  cases  known  to  me,  in  which  the 
female  is  more  conspicuously  coloured  than  the  male,  although 
nothing  is  known  about  the  manner  of  incubation.  With  the 
canion-hawk  of  the  Falkland  Islands  (^Milvago  leucttrv^i)  I  was 
much  surprised  to  find  by  dissection  that  the  individuals,  which 
had  all  their  tints  strongly  pronounced,  with  the  cere  and  legs 
orange-coloured,  were  the  adult  females;  whilst  those  with 
duller  plumage  and  grey  legs  were  the  males  or  the  young.  In 
an  Australian  tree-creeper  (Climacteris  erythropa)  the  female 
differs  from  the  male  in  "being  adorned  with  beautiful,  ra- 
"  diated,  rufous  markings  on  the  throat,  the  male  having  this 
I)art  quite  plain."  Lastly,  in  an  Australian  night-jar  "the 
female  always  exceeds  the  male  in  size  and  in  the  brilliance 
of  her  tints;  the  males,  on  the  other  hand,  have  two  white 
spots  on  the  primaries  more  conspicuous  than  in  the  female."" 
We  thus  see  that  the  cases  in  which  female  birds  are  more 
conspicuously  coloured  than  the  males,  with  the  young  in  their 
immature  plumage  resembling  the  adult  males  instead  of  the 
adult  females,  as  in  the  previous  class,  are  not  numerous,  though 
they  are  distributed  in  various  Orders.  The  amount  of  differ- 
ence, also,  between  the  sexes  is  incomparably  less  than  that 
which  frequently  occurs  in  the  last  class ;  so  that  the  cause  of 
the  difference,  whatever  it  may  have  been  has  here  acted  on  the 
females  either  less  energetically  or  less  persistently  than  on  the 


*€ 
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•*  Mr.  Sclater,  on  the  incubation 
of  the  Strnthiones, '  Proc.  Zool.  Soc./ 
June  9,  1863.  So  it  U  with  the 
Bhea  darwinii :  Captain  Musters  says 
('At  home  with  the  Patagonians,' 
1871,  p.  128),  that  the  male  is 
larger,  stronger  and  swifter  than 
the  female,  and  of  slightly  darker 
colours ;  yet  he  takes  sole  charge  of 
the  eggs  and  of  the  joung,  just  as 
does  the  male  of  the  common  species 
of  Rhea. 

*•  For  the  Milrago,  see  *  Zoology 
of  the  Vojage  of  the  Beagle,' 
Birds,  1841,  p.  16.  For  the  Climac- 
teris  and  night-jar  (Eurostopodus)^ 
see  Gould's  *  Handbook  to  the  Birds 
of  Australia,'  vol.  i.  pp.  602  and  97. 
The  New  Zealand  shieldrake  (7li- 
doma  variegatd)  offers  a  quite  ano- 
malous case  ;  the  head  of  the  female 
is  pure  white,  and  her  back  is  redder 


than  that  of  the  male ;  the  head  of 
the  male  is  of  a  rich  dark  bronzed 
colour,  and  his  back  is  clothed  with 
finely  pencilled  slate-coloured  fea- 
thers, so  that  altogether  he  may  be 
considered  as  the  more  beautiful  of 
the  two.  He  is  larger  and  more 
pugnadoufl  than  the  female,  and 
does  not  sit  on  the  eggs.  So  that 
in  all  these  respects  this  species 
comes  under  our  first  class  of  cases ; 
but  Mr.  Sclater  (*  Proc.  Zool.  Soc.' 
1866,  p.  150)  was  much  surprised 
to  ob«erye  that  the  young  of  both 
sexes,  when  about  three  months  old, 
resembled  in  their  dark  heads  and 
necks  the  adult  males,  instead  of 
the  adult  females ;  so  that  it  would 
appear  in  this  case  that  the  females 
have  been  modified,  whilst  the  males 
and  the  young  have  retained  a 
former  state  of  plumage. 
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males  in'  the  last  class.  Mr.  Wallace  believes  that  the  males 
haye  had  their  colours  rendered  less  oonspicnoos  for  the  sake  of 
protection  dnring  the  period  of  incubation ;  bnt  the  difference 
between  the  sexes  in  hardly  any  of  the  foregoing  cases  appears 
SDflSciently  great  for  this  view  to  be  safely  accepted.  In  some 
of  the  cases,  the  brighter  tints  of  the  female  are  almost  confined 
to  the  lower  surface,  and  the  males,  if  thus  coloured,  would  not 
have  been  exposed  to  danger  whilst  sitting  on  the  ^gs.  It 
should  also  be  borne  in  mind  that  the  males  are  not  only  in  a 
slight  degree  less  conspicuously  coloured  than  the  females,  but  arc 
smaller  and  weaker.  They  have,  moreover,  not  only  acquired 
the  maternal  instinct  of  incubation,  but  are  less  pugnacious  and 
vociferous  than  the  females,  and  in  one  instance  have  simpler 
vocal  organs.  Thus  an  almost  complete  transposition  of  tlie 
instincts,  habits,  disposition,  colour,  size,  and  of  some  points  of 
structure,  has  been  effected  between  the  two  sexes. 

Now  if  we  might  assume  that  the  males  in  the  present  class 
have  lost  some  of  that  ardour  which  is  usual  to  their  sex,  so  that 
they  no  longer  search  eagerly  for  the  females ;  or,  if  we  might 
assume  that  the  females  have  become  much  more  numerous 
thou  the  males — and  in  the  case  of  one  Indian  Tumix  the  females 
arc  said  to  be  "much  more  commonly  met  with  than  the 
*'  males.'"' — then  it  is  not  improbable  that  the  females  would 
liave  been  led  to  court  the  males,  instead  of  being  courted  by 
them.  This  indeed  is  the  case  to  a  certain  extent  with  some 
birds,  as  we  have  seen  with  the  peahen,  wild  turkey,  and  certain 
kinds  of  grouse.  Taking  as  our  guide  the  habits  of  most  male 
birds,  the  greater  size  and  strength  as  well  as  the  extraordinary 
pugnacity  of  the  females  of  the  Tumix  and  emu,  must  mean 
that  they  endeavour  to  drive  away  rival  females,  in  order  to  gain 
possession  of  the  male ;  and  on  this  view  all  the  facts  become 
clear;  for  the  males  would  probably  be  most  charmed  or  ex- 
cited by  the  females  which  were  the  most  attractive  to  them  by 
their  bright  colours,  other  ornaments,  or  vocal  powers.  Sexual 
selection  would  then  do  its  work,  steadily  adding  to  the  attrac- 
tions of  the  females ;  the  males  and  the  young  being  left  not  at 
all,  or  but  little  modified. 

Glass  III.  When  the  adult  male  resembles  the  adult  female^  the 
young  of  both  sexes  have  a  peculiar  first  plumage  of  their  awn. — In 
this  class  the  sexes  when  adult  resemble  each  other,  and  differ 
from  the  young.  This  occurs  with  many  birds  of  many  kinds. 
The  male  robin  can  hardly  be  distinguished  from  the  female, 
but  the  young  are  widely  different,  with  their  mottled  dusky- 
olive  and  brown  plumage.    The  male  and  female  of  the  splendid 

«•  Jerdon,  *  Birds  of  India,*  vol.  iii.  p.  598. 
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Bcarlet  ibis  aro  alike,  whlLst  the  young  are  brown;  and  the 

Bcarlei-coloTir,  though  common  to  both  sexes,  is  apparently  a 

sexual  character,  for  it  is  not  well  deyeloped  in  either  sex  under 

confinement ;  and  a  loss  of  colour  often  occurs  with  brilliant 

males  when  they  are  confined.    With  many  species  of  herons 

the  young  differ  greatly  from  the  adults;  and  the  summer 

plumage  of  the  latter,  though  common  to  both  sexes,  clearly 

has  a  nuptial  character.     Young   swans  are   slate-coloured, 

whilst  the  mature  birds  are  pure  white;  but  it  would  be 

sai)erfluous   to  give  additional  instances.     These  differences 

between  the  young  and  the  old  apparently  depend,  as  in  the  last 

two  classes,  on  the  young  having  retained  a  former  or  ancient 

state  of  plumage,  whilst  the  old  of  both  sexes  have  acquired  a  new 

one.    When  the  adults  are 'bright  coloured,  we  may  conclude 

from  the  remarks  just  made  in  relation  to  the  scarlet  ibis  and  to 

.many  herons,  and  &om  the  analogy  of  the  species  in  the  first  class, 

that  such  colours  have  been  acquired  through  sexual  selection  by 

the  nearly  mature  males  ;<  but  that,  differently  from  what  occurs 

in  the  first  two  classes,  the  transmission,  though  limited  to  the 

same  age,  has  not  been  limited  to  the  same  sex.    Consequently,  the 

sexes  when  mature  resemble  each  other  and  differ  from  the  young. 

Glass  IV.    When  the  aduU  male  resembles  the  adtUt  female,  the 

young  of  both  sexes  in  their  first  plumage  resemble  the  adults, — ^In  this 

class  the  young  and  the  adults  of  both  sexes,  whether  brilliantly 

or  obscurely  coloured,  resemble  each  other.    Such  cases  are,  I 

think,  more  common  than  those  in  the  last  class.    We  have  in 

England  instances  in  the  kingfisher,  some  woodpeckers,  the  jay, 

magpie,  crow,  and  many  small  dull-coloured  birds,  such  as  the 

hedge-warbler  or  kitty-wren.    But  the  similarity  in  plumage 

between  the  young  and  the  old  is  never  complete,  and  g^nduates 

away  into  dissimilarity.    Thus  the  young  of  some  members  of 

the  kingfisher  family  are  not  only  less  vividly  coloured  than  the 

adults,  but  many  of  the  feathers  on  the  lower  surface  are  edged 

with  brown,*^ — a  vestige  probably  of  a  former  state  of  the 

plumage.    Frequently  in  the  same  group  of  birds,  even  within 

the  same  genus,  for  instance  in  an  Australian  genus  of  parro- 

koets  (Platycerous),  the  young  of  some  species  closely  resemble, 

whilst  the  young  of  other  species  differ  considerably,  from  their 

parents  of  both  sexes,  which  are  alike."*    Both  sexes  and  the 

young  of  the  common  jay  are  closely  similar;  but  in  the  Canada 

jay  {Perisoreus  canadensis)  the  young  differ  so  much  from  their 

parents  that  they  were  formerly  described  as  distinct  species.^ 

"  Jerdon, « Birds  of  India,'  vol.  i.  «•  Gould,  Ibid.  vol.  ii.  pp.  37,  46, 

pp.  222,  228.  Gould's  *  Handbook  to  56. 

the  Birds  of  Australia,'  vol.  i.  pp.  *•  Audubon,  *  Ornith.  Biography,' 

124, 130.  vol.  ii.  p.  55. 
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I  may  lemark  before  proceeding  that,  tmder  the  present  and 
next  two  classes  of  cases,  the  £Ebcts  are  so  complex  and  the  con- 
clusions so  donbtfol,  that  any  one  who  feels  no  especial  interest 
in  the  subject  had  better  pass  them  oyer. 

The  brilliant  or  ooziBpionons  ooloTirs  which  characterise  many  binls 
in  the  present  class,  can  rarely  or  never  be  of  service  to  them  as  a  pro- 
tection ;  so  that  they  have  probably  been  gained  by  the  males  through 
sexual  selection,  and  then  transferred  to  the  females  and  the  young. 
It  is,  however,  possible  that  the  males  may  have  selected  tiie  more 
attractive  females ;  and  if  these  transmitted  their  characters  to  their 
offspring  of  both  sexes,  the  same  results  would  follow  as  from  the 
selection  of  the  more  attractive  males  by  the  females.  But  there  is 
evidence  that  this  contingency  has  rarely,  if  ever,  occurred  in  any  of 
those  groups  of  birds  in  which  the  sexes  are  generally  alike ;  for,  if 
even  a  few  of  the  successive  variations  had  failed  to  be  transmitted  to 
both  sexes,  the  females  would  have  slightly  exceeded  the  males  in 
beauty.  Exactly  the  reverse  occurs  und^  nature ;  for,  in  almost  every 
large  group  in  which  the  sexcb  generally  resemble  each  other,  the 
males  of  some  few  species  are  in  a  slight  degree  more  brightly  coloured 
than  the  females.  It  is  again  possible  that  the  females  may  have 
selected  the  more  beautiful  males,  these  males  having  reciprocally 
selected  the  more  beaatiful  females;  but  it  is  doubtful  whether  this 
double  process  of  selection  would  be  likely  to  occur,  owing  to  the 
greater  eagerness  of  one  sex  than  the  other,  and  whether  it  would  be 
more  efScieut  than  selection  on  one  side  alone.  It  is,  therefore,  the 
most  probable  view  that  sexual  selection  has  acted,  in  the  present  classy 
as  far  as  ornamental  characters  are  concerned,  in  accordance  with  the 
general  rule  throughout  the  animal  kingdom,  that  is,  on  the  males : 
and  that  these  have  transmitted  their  gradually-acquired  colours, 
either  equally  or  almost  equally,  to  their  offspring  of  both  sexes. 

Another  point  is  more  doubtful,  namely,  whether  the  successive 
variations  firai  appeared  in  the  males  after  they  had  become  nearly 
mature,  or  whilst  quite  young.  In  either  case  sexual  selection  must 
have  acted  on  the  male  when  he  had  to  compete  with  rivals  for  the 
possession  of  the  female ;  and  m  both  cases  the  characters  thus  acquired 
have  been  transmitted  to  both  sexes  and  all  ages.  But  these  characters, 
if  acquired  by  the  males  when  adult,  may  have  been  transmitted  at 
first  to  the  adults  alone,  and  at  some  subsequent  period  transferred  to 
the  young.  For  it  is  known  that,  when  tbe  law  of  inheritance  at 
corresponding  ages  fails,  the  offspring  often  inherit  characters  at  an 
earlier  age  than  that  at  which  they  first  appeared  in  their  parents.** 
Cases  apparently  of  this  kind  have  been  observed  with  birds  m  a  statu 
of  nature.  For  instance  Mr.  Blyth  has  seen  specimens  of  Lanitu  rufu* 
and  of  Coiymbtu  glaeudtB  which  had  assumed  whilst  young,  in  a  quite 
anomalous  manner,  the  adult  plumage  of  their  parents.*'  Again,  tiie 
young  of  the  common  swan  {Oy^nus  ohr)  do  not  cast  off  their  dark 
feathers  and  become  white  until  eighteen  months  or  two  years  old ;  but 
Br.  F.  Forel  has  described  the  case  of  three  vigorous  young  birds,  out 
of  a  brood  of  four,  which  were  bom  pure  white.    Tliese  young  birds 


••  *  Variation    of    Animals    and         »>  Charlesworths*  *  Mag.  of  Nat. 
Plants  under  Domestication/  vol.  ji.     Hist.*  vol.  i.  1837,  pp.  305,  306. 
p.  79 
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wero  not  albinoea,  as  shewn  by  the  colour  of  their  beaks  and  legs,  'which 
nearly  resembled  the  same  pnrts  in  the  adults.*' 

It  may  be  worth  while  to  illustrate  the  above  three  modes  by  which, 
in  the  present  class,  the  two  sexes  and  the  young  may  have  come  to 
reflcmble  each  other,  by  the  curious  case  of  the  genus  Passer."  In  tho 
house-sparrow  (P.  djomMiusva)  the  male  differs  much  from  the  female 
and  from  the  young.  The  young  and  the  females  are  alikCi  and 
resemble  to  a  large  extent  both  sexes  and  the  young  of  the  sparrow  of 
Palestine  (P.  hrachydactylus),  as  well  as  of  some  allied  species.  We 
may  therefore  assume  that  the  female  and  young  of  the  house-sparrow 
approximately  shew  us  the  plumage  of  the  progenitor  of  the  genus. 
Now  with  the  tree-sparrow  (P.  montanus)  both  sexes  and  the  young 
closely  resemble  the  male  of  the  house-sparrow ;  so  that  they  have  all 
been  modified  in  the  same  manner,  and  all  depart  from  the  typical 
colouring  of  their  early  progenitor.  This  may  have  been  effected  by 
a  male  ancestor  of  the  tree-sparrow  having  varied,  firstly,  when  nearly 
mature ;  or,  secondly,  whilst  quite  young,  and  by  having  in  either  case 
transmitted  his  modified  plumage  to  the  females  and  the  young ;  or, 
thirdly,  he  may  have  varied  when  adult  and  transmitted  his  plumage 
to  both  adult  sexes,  and,  owing  to  the  failure  of  the  law  of  inheritance 
at  corresponding  ages,  at  some  subsequent  period  to  his  young. 

It  is  impossible  to  decide  which  of  these  three  modes  has  generally 
prevailed  throughout  the  present  class  of  cases.  That  the  males  varied 
whilst  young,  and  transmitted  their  variations  to  their  offspring  of  both 
sexes,  is  the  most  probable.  I  may  here  add  that  I  have,  with  little 
success,  endeavoured,  by  consulting  various  works,  to  decide  how  far 
the  period  of  variation  in  birds  has  generally  detennined  the  transmis- 
sion of  characters  to  one  sex  or  to  both.  The  two  rules,  often  referred 
to  ^namely,  that  variations  occurring  late  in  life  are  transmitted  to  one 
ana  the  same  sex,  whilst  those  which  occur  early  in  life  are  transmitted 
to  both  sexes),  apparently  hold  good  in  the  first,'^  second,  and  fourth 
classes  of  cases ;  but  they  fail  in  the  third,  often  in  the  fifth,'^  and  in 
the  sixth  small  class.  They  apply,  however,  as  far  as  I  can  judge,  to 
a  considerable  majority  of  the  species;  and  we  must  not  forget  the 
striking  generalisation  by  Dr.  W.  Marshall  with  respect  to  the  protu- 
berances on  the  heads  of  birds.   Whether  or  not  the  two  rules  generally 


"  *  Balletin  de  la  Soc.  Vandoise 
des  Sc.  Nat.'  vol.  x.  1869,  p.  132. 
The  yoang  of  the  Polish  swan 
Cygnua  immutabUis  of  Tarrell,  are 
always  white ;  but  this  species,  as 
Mr.  Sclater  informs  me,  is  believed 
to  be  nothing  more  than  a  variety 
of  the  domestic  swan  {Cygnus 
ofor). 

*'  I  am  indebted  to  Mr.  Blyth 
for  information  in  regard  to  this 
genns.  The  sparrow  of  Palestine 
belongs  to  the  sub-genus  Petronia. 

**  For  instance,  the  males  of 
Tanagra  CBStica  and  Fringitta  cyanea 
require  three  years,  the  male  of 
Frmgilla  cins  four  years,  to  com- 
plete their  beautiful  plumage.  (See 


Andabon,  *  Ornith.  Biography,*  vol. 
i.  p.  233,  280,378.)  The  Harlequin 
duck  takes  three  years  (ibid.  vol.  iii. 
p.  614).     The  male    of  the    Gold 

Sheasant,  as  I  hear  from  Mr. 
enner  Weir,  can  be  distinguished 
from  the  female  when  about  three 
months  old,  but  he  does  not  acquire 
his  full  splendour  until  the  end  of 
the  September  in  the  following 
year. 

"  Thus  the  Ibis  tantalus  and  Orus 
americantis  take  four  years,  the 
Flamingo  several  years,  and  the 
Ardea  ludovicana  two  years,  before 
they  acquire  their  perfect  plumage. 
See  Audubon,  ibid.  vol.  i.  p.  221 : 
vol.  iii.  pp.  133,  139,  211. 
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hold  good,  we  may  oondade  from  the  facts  given  in  the  eighth  chapter, 
that  the  period  of  variation  is  one  important  element  in  determining  the 
form  of  transmission. 

With  birds  it  is  diflSoolt  to  decide  bj  what  standard  we  onght  to  jnd^ 
of  the  earliness  or  lateness  of  the  period  of  variation,  whether  by  the 
age  in  reference  to  the  duration  of  life,  or  to  the  power  of  reprodaciion, 
or  to  the  nnmber  of  moults  through  which  the  species  passes.  The 
moulting  of  birds,  even  within  the  same  fiunily,  sometimes  differs 
much  without  any  assignable  cause.  Some  birds  moult  so  early,  that 
nearly  all  the  body  feathers  are  cast  off  before  the  first  wing-featht  rd 
are  fully  grown;  and  we  cannot  believe  that  this  was  the  primordinl 
state  of  things.  When  the  period  of  moulting  hns  been  aceelerateil, 
the  age  at  which  the  colours  of  the  adult  plumage  are  fimt  developed 
will  falselv  appear  to  us  to  be  earlier  than  it  really  is.  This  may  bo 
iUustrated  by  tiie  practice  followed  by  some  bird-fanciers,  who  pall 
out  a  few  feathers  from  the  breast  of  nestling  bullfinches,  and  from  the 
head  or  neck  of  young  gold-pheasants,  in  order  to  ascertain  their  sex ; 
for  in  the  males,  tiie«e  feathers  are  immediately  replaced  by  ooloureil 
ones.**  The  actual  duration  of  life  is  known  in  but  few  birds,  so  that 
we  can  hardly  judge  by  this  standard.  And,  with  reference  to  the 
period  at  which  the  power  of  reproduction  is  gained,  it  is  a  remark- 
able fact  that  various  birds  occasionally  breed  whiUt  retaining  their 
immature  plumage.'' 

The  fact  of  birds  breeding  in  their  immature  plumage  seems  oppose^l 
to  the  belief  that  sexual  selection  has  played  as  Important  a  part,  as  I 
believe  it  has,  in  giving  ornamental  colours,  plames,  Ac,  to  the  males, 
and,  by  means  of  equal  transmissbn,  to  the  females  of  many  species. 
The  objection  would  oe  a  valid  one,  if  the  younger  and  less  ornamented 
males  were  as  successful  in  winning  feinales  and  propagating  their 
kind,  as  the  older  and  more  beautiful  males.  Bat  we  have  no  reason 
to  suppose  that  tliis  is  the  case.  Audubon  speaks  of  the  breeding  of 
the  immature  males  of  2&t«  iaidaXn*  as  a  rare  event,  as  does  Mr. 
S  win  hoe,  in  regard  to  the  immature  males  of  Oriolus.''  If  the  young 
of  any  species  in  their  immature  plumage  were  more  successful  in 
winning  partners  than  the  adults,  the  adult  plumago  would  probably 

»•  Mr.  Blyth,  in  Charlesworth's  58):    but  Mr.  Blyth    informs    me 

<  Mag.  of  Nat.  Hist/  vol.  i.  1837,  p.  that  certain  herons  apparently  are 

300.     Mr.    Bartlett    has  informed  dimorphic,  for  white  and  coloured 

me  in  regard  to  gold-pheasants.  individuals  of  the  same  age  may  be 

*'  I  have    noticed  the  following  observed.     The     Harlequin     duck 

cases  in   Audubon's  '  Omith.    Bio-  {Anai  hidrionica,  Linn.)  takes  three 

graphy.'    The  redstart  of  America,  years  to  acquire  its  full  plumage, 

{Mutcapka  ruttciliOf  vol.  i.  p.  203).  though    many  birds  breed    in  the 

The  Ibis  tantaius  takes  four  years  to  second  year  (vol.  iii.  p.  614).    The 

come  to  full  maturity,  but  some-  White-headed  Eagle  (ia/co  leucoce- 

times  breeds  in  the  second  year  (vol.  phaltu,  voL  iii.  p.  210)  is  likewise 

iii.  p.  133).     The  Orus  americanus  known  to  breed  in    its    immature 

takes  the    same    time,  but   breeds  state.     Some  species  of  Oriolus  (ac- 

before    acquiring  its  full  plumage  cording    to    Mr.  Blyth    and    Mr. 

(vol.  iu.  p.  211).     The  adults  of  Swinhoe,  in  <lbis,'  July  1863,   p. 

Ardca   carulea   are   blue,   and  the  68)    likewise     breed    before    they 

young  white ;  and  white,  mottled,  attain  their  full  plumage, 

and  mature  blue  birds   may  all  be  **  See  the  last  foot-note. 

u  breeding  together  (vol.  iv.  p. 
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soon  be  lost,  as  the  maleB  would  prevail,  which  retained  their  immatare 
dress  for  ^e  longest  period,  and  thus  the  character  of  the  species 
would  ultimately  m  modified.'*  If,  on  the  other  hand,  the  young  never 
succeeded  in  obtaining  a  female,  the  habit  of  early  reproduction  would 
perhaps  be  sooner  or  later  eliminated,  from  being  superfluous  and 
entailing  waste  of  power. 

The  plumage  of  certain  birds  goes  on  increasing  in  beauty  during 
many  years  after  they  are  fully  mature ;  this  is  the  case  with  the  train 
of  the  peacock,  with  some  of  the  birds  of  paradise,  and  with  the  crest 
and  plumes  of  certain  herons,  for  instance,  the  Atd^oa  2iicIovteana.^* 
But  it  is  doubtful  whether  the  continued  development  of  such  feathers 
is  the  result  of  the  selection  of  successive  beneficial  variations  (though 
this  is  the  most  probable  view  with  birds  of  paradise)  or  merely  of  con- 
tinuous growth.  Most  fishes  continue  increasing  in  size,  as  long  as  they 
are  in  ^x)d  health  and  have  plenty  of  food ;  and  a  somewhat  similar 
law  may  prevail  with  the  plumes  of  birds. 

Class  Y.  Wh/en  the  (iduUs  of  both  sexes  have  a  distinct  winter  and 
Mummer  plumage^  toheiher  or  not  the  male  differs  from  the  female,  the 
young  resendde  Gie  adults  of  both  sexes  in  their  winter  dress^  or  much 
more  rarely  in  their  summer  dress,  or  they  resemble  the  females  alone. 
Or  the  young  may  have  an  intermediate  character;  or,  again,  they  may 
differ  greatly  from  the  adtdts  in  both  their  seoMnal  plumages. — ^The  cases 
in  this  class  are  singularly  complex;  nor  is  this  surprising,  as  they 
depend  on  inheritance,  limited  m  a  greater  or  less  degree  in  three 
different  ways,  namely,  by  sex,  age,  and  the  season  of  the  year.  In 
some  cases  the  individuals  of  the  same  species  pass  through  at  least 
five  distinct  states  of  plumage.  With  the  species,  in  which  the  male 
difiers  from  the  female  during  the  summer  season  alone,  or,  which  is 
rarer,  during  both  seasons,^'  the  young  generally  resemble  the  females, 
— as  with  the  so-called  goldfinch  of  North  America,  and  apparently 
with  the  splendid  Maluri  of  Australia.^'  With  those  species,  the  sexes 
of  which  are  alike  during  botli  the  summer  and  winter,  the  young  may 


'*  Other  animals,  belonging  to 
quite  distinct  classes,  are  either 
habitually  or  occasionally  capable 
of  breeding  before  they  have  fully 
acquired  their  adult  characters. 
This  is  the  case  with  the  young 
males  of  the  salmon.  Several  am- 
phibians have  been  known  to  breed 
whilst  retaining  their  larval  strnc- 
ture.  Fritz  MilUer  has  shewn 
(*  Facts  and  Arguments  for  Darwin,' 
£ng.  trans.  1869,  p.  79)  that  the 
males  of  several  amphipod  crusta- 
ceans become  sexually  mature  whilst 
young;  and  I  infer  that  this  is  a 
case  of  premature  breeding,  because 
they  have  not  as  yet  acquired  their 
fully-developed  claspers.  All  such 
facts  are  highly  interesting,  as 
bearing  on  one  means  by  which 
species  may  undergo  great  modifi- 
cations of  character. 


«  Jerdon,  'Birds  of  India,*  vol. 
iii.  p.  507,  on  the  peacock.  Dr. 
Marshall,  thinks  that  the  older  and 
more  brilliant  nudes  of  birds  of 
paradise,  have  an  advantage  over 
the  younger  males;  see  *  Archives 
N^rlandaises,'  torn.  vi.  1871. — On 
Ardea,  Audubon,  ibid.  vol.  iii.  p. 
139. 

**  For  illustrative  cases  see  vol, 
ir.  of  Macgillivray's  'Hist.  Brit. 
Birds ;'  on  Tringa,  &c,  pp.  229, 271 ; 
on  the  Machetes,  p.  172;  on  the 
Charadrius  hiaUcula,  p.  1 18 ;  on  the 
Charadrius  pluvialis,  p.  94. 

**  For  the  goldfinch  of  N.  America, 
FringiUa  tristiSj  Linn.,  see  Audubon. 
*  Omith.  Biography,'  vol.  i.  p.  172. 
For  the  Maluri,  Gould's  <  Handbook 
to  the  Birds  of  Australia,'  vol.  i.  p. 
318. 
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reaemble  the  adults,  firstly,  in  their  winter  dress ;  secondly,  and  this  is 
of  much  rarer  occurrence,  in  their  summer  drees ;  thirdly,  they  may  be 
intermediate  between  these  two  states ;  and,  fourthly,  Uiey  may  diffiar 
greatly  from  the  adults  at  all  seasons.  We  haye  an  instance  of  the 
first  of  these  four  cases  in  one  of  the  egrets  of  India  (BtipJitM  ooro- 
mand'm\  in  which  the  young  and  the  adults  of  both  sexes  are  white 
during  the  winter,  the  adults  becoming  golden-buff  during  the  summer. 
With  the  gaper  (^fuutomus  oscitofw)  of  India  we  have  a  similar  case, 
but  the  colours  are  reversed:  for  the  young  and  the  adults  of  both 
sexes  are  grey  and  black  during  the  winter,  the  adults  becoming  white 
during  the  summer.^*  As  an  instance  of  the  second  case,  the  young  of 
the  razor-bill  {Aloa  tordtt^  Linn.),  in  an  early  state  of  plumage,  are 
coloured  like  the  adults  during  the  summer ;  and  the  young  of  the 
white-crowned  sparrow  of  North  America  (Frinailla  leueophrys),  as  soon 
as  fledged,  have  elegant  white  stripes  on  their  heads,  which  are  lost  by 
the  young  and  the  old  during  the  winter.^^  With  respect  to  the  third 
case,  namely,  that  of  the  young  having  an  intermediate  character  between 
the  summer  and  winter  adult  plumages,  Tarrell^*  insists  that  this 
occurs  with  many  waders.  Lastly,  in  regard  to  the  young  differing 
greatly  from  both  sexes  in  their  adult  summer  and  winter  plumages, 
this  occars  with  some  herons  and  egrets  of  North  America  and  India, — 
the  young  alone  being  white. 

I  will  make  only  a  few  remarks  on  these  complicated  cases.  When 
the  young  resemble  the  females  in  their  summer  dress,  or  the  adults  of 
both  sexes  in  their  winter  dress,  the  cases  differ  from  those  ^ven  under 
Classes  I.  and  III.  only  in  the  characters  originally  acquired  by  the 
males  during  the  breeding-season,  having  been  limited  in  their  trans- 
mission to  tne  correspon<Ung  season.  When  the  adults  have  a  distinct 
summer  and  winter  plumage,  and  the  young  differ  from  both,  the  case 
is  more  difSc^t  to  understand.  We  may  s^mit  as  probable  that  the 
young  have  retained  an  ancient  state  of  plumage ;  we  can  account  by 
sexual  selection  for  the  summer  or  nuptial  plumage  of  the  adolta,  but 
how  are  we  to  account  for  their  distinct  winter  plumage?  If  we  could 
admit  that  this  plumage  serves  in  all  cased  as  a  protection,  its  ac- 
quirement would  be  a  simple  affair;  but  there  seems  no  good  reason 
for  this  admission.  It  may  be  suggested  that  the  widely  different 
conditions  of  life  during  the  winter  and  summer  have  acted  in  a  direct 
manner  on  the  plumage ;  this  may  have  had  some  effect,  but  I  have 
not  much  confidence  in  so  great  a  difference  as  we  sometimes  see 
between  the  two  plumages,  having  been  thus  caused.  A  more  probable 
explanation  is,  that  an  ancient  style  of  plumage,  partially  modified 
through  the  transference  of  some  characters  from  the  summer  plumage, 
has  been  retained  by  the  adults  during  the  winter.  Finally,  all  the 
cases  in  our  present  class  apparently  depend  on  characters  acquired  by 
the  adult  males,  having  been  variously  limited  in  their  transmission 
according  to  age,  season,  and  sex ;  but  it  would  not  be  worth  while  to 
attempt  to  follow  out  these  complex  relations. 

^'  I  am  indebted  to  Mr.  BIyth  On  the    Fringtlla    leucophrys^   Au- 

for  information  as  to  the  Buphtu ;  dubon,  ibid.  vol.  ii.  p.  89.     I  shall 

see  also   Jerdon,  *  Birds  of  India,'  have  hereafter  to  refer  to  the  young 

vol.  iii.  p.  749.    On  the  Anastomus,  of  certain  herons  and  egrets  being 

see  Blyth,  in  'Ibis,'  1867,  p.  173.  white. 

**  On  the  Alca,  see  Macgillivx-ay,         **  *  History  of  British  Birds,*  vol. 

« Hist.  Brit.  Birds,'  vol.  v.  p.  347.  i.  1839,  p.  159, 
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Class  YL  The  young  in  their  first  plumtige  differ  from  each  other 
aeeording  to  sex ;  &e  young  males  resembling  more  or  less  closely  the  aduU 
mtUes,  and  the  young  fmnaiee  more  or  less  closely  the  aduU  females. — 
The  cases  in  ilie  present  class,  though  ooouiring  in  various  groups,  are 
not  numerous ;  yet  it  seems  the  most  natural  thing  that  the  young 
should  at  first  somewhat  resemble  the  adults  of  the  same  sex,  and 
gradually  become  more  and  more  like  them.    The  adult  male  blackcap 
{Sylvia  atrieapUla)  has  a  black  head,  that  of  the  female  being  reddish- 
brown  ;  and  I  am  informed  by  Mr.  Bly th,  that  the  young  of  both  sexes 
can  be  distinguished  by  this  character  even  as  nestlings.   In  the  family 
of  thrushes  an  unusual  number  of  similar  cases  have  been  noticed ;  thus, 
the  male  blackbird  {Turdus  merula)  can  be  distinguished  in  the  nest 
from  the  female.  The  two  sexes  of  the  mocking  bird  (Turdus  polyglottus, 
Lina)  differ  very  little  from  each  other,  yet  the  males  can  easily  be 
distinguished  at  a  very  early  age  from  the  females  by  shewing  more 
pore  white.**     The  males  of  a  forest-thrush  aud  of  a  rock-thrush 
{Oroeetes  erythrogastra  and  Petrocincla  eyanea)  have  much  of  their 
plumage  of  a  fine  blue,  whilst  the  females  are  brown ;  and  the  nestling 
males  of  both  species  have  their  main  wing  and  tail-feathers  edged  with 
blue,  whilst  those  of  the  female  are  edged  with  brown.*'   In  the  young 
blackbird  the  wing  feathers  assume  their  mature  character  and  become 
blade  after  the  others ;  on  the  other  hand,  in  the  two  species  just  named 
the  wing-feathers  beoome  blue  before  the  others,    llie  most  probable 
view  with  reference  to  the  cases  in  the  present  class  is  that  the  males, 
differenUy  from  what  occurs  in  Glass  I.,  nave  transmitted  their  colours 
to  their  male  offspring  at  an  earlier  age  than  that  at  which  they  were 
first  acquired ;  for,  if  the  males  had  varied  whilst  quite  young,  their 
characters  would  probably  have  been  transmitted  to  both  sexes.** 

In  AUhurus  polytmusj  a  humming-bird,  the  male  is  splendidly  coloured 
black  and  green,  and  two  of  the  tau-feathers  are  immeuiiely  lengthened ; 
the  female  has  an  ordinary  tail  and  inconspicuous  colours ;  now  the 
young  males,  instead  of  resembling  the  adult  female,  in  accordance 
with  the  common  rule,  begin  from  the  first  to  assume  the  colours  proper 
to  their  sex,  and  their  tail-feathers  soon  become  elongated.  I  owe  this 
information  to  Mr.  Qould,  who  has  given  me  the  following  more  striking 
and  as  yet  impublished  case.  Two  humming-birds  belonging  to  tho 
genus  Eustephanus,  both  beautifully  coloured,  inhabit  the  small  island 
of  Juan  Fernandez,  and  have  always  been  ranked  as  specifically  dis- 
tinct. But  it  has  lately  been  ascertained  that  the  one,  which  is  of  a 
rich  chesnut-brown  colour  with  a  golden-red  head,  is  the  male,  whilst 
the  other,  which  is  elegantlv  variegated  with  green  and  white  with  a 
metalUo-green  head  is  tho  female.     Now  tho  young  from  the  first 


*•  Aodabon,  *  Omith.  Biography,' 
vol.  i.  p.  113. 

*'  Mr.  C.  A.  Wright,  in  Mbis,' 
vol.  vL  1864,  p.  65.  Jerdon,  *  Birds 
of  India,'  vol.  i.  p.  515.  See  also  on 
the  blackbird,  Blyth  in  Charles- 
worth's  *  Mag.  of  Nat.  History,'  vol. 
L  1837,  p.  113. 

**  The  following  additional  cases 
may  be  mentioned ;  the  young  males 
of  Tanagra  rubra  can  be  distinguished 
from  the  yonng  females  (Audubon, 


<  Ornith.  Biography,'  vol.  iv.  p.  392), 
and  so  it  is  with  the  nestlings  of  a 
blue  nuthatch,  DendrophUa  frontalis 
of  India  (Jerdon,  *  Birds  of  India,' 
vol.   i.   p.   3&9>     Mr.   Blyth    also 
informs  me  that  the  sexes  of  the 
stonechat,    Saxkola    rubicoh,    are 
distinguishable  at  a  very  early  age. 
Mr.  Salvia  gives  ('Proc.  Zoolog.  Soc' 
1870,  p.  206  },  the  case  of  a  hum- 
ming-bird, like  the  following  one  of 
Eustephanus. 
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aamewhat  reaemble  the  adults  of  the  ^oRe^Mnding  sex,  the  KsemUanee 
g^radmdly  beooming  moro  and  moro  oomplete. 

In  oonaidering  tUa  laat  case,  if  as  before  we  take  the  plumage  of  the 
jonng  as  onr  gidde,  it  would  appear  that  both  sexes  have  been  rendered 
beanttral  independently;  and  not  that  one  sex  has  partially  transferred 
its  beaoty  to  the  other.  The  male  apparently  has  acquired  his  bright 
oc^ouxB  thnmgh  sexual  selection  in  tne  same  manner  as^  fiv  instance* 
the  peacock  or  pheasant  in  our  first  dass  of  oases ;  and  the  female  in 
the  same  manner  as  the  female  Rbynchsa  or  Tamix  in  onr  second 
dass  of  cases.  But  there  is  much  difBculty  in  understanding  how  this 
oonld  have  been  effected  at  the  same  time  with  the  two  sexes  of  the 
same  species.  Mr.  Selvin  states,  as  we  have  seen  in  the  eighth  chapter, 
that  with  certain  humming-birds  the  males  greatly  exoeea  the  females 
in  number,  whilst  with  other  species  inhabiting  the  same  country  the 
females  greatly  exceed  tiie  males.  If,  then,  we  might  assume  that 
during  some  former  lengthened  period  the  males  of  the  Juan  Feroandes 
species  had  greatly  exceeded  Ihe  females  in  number,  but  that  during 
another  lengthened  period  the  females  had  far  exceeded  the  males,  we 
could  understand  how  the  males  at  one  time,  and  the  females  at 
another,  might  have  been  rendered  beautiful  by  the  selection  of  the 
brighter-coloured  individuals  of  either  sex ;  both  sexes  transmitting 
Uieir  chareoterB  to  their  young  at  a  rather  earlier  age  than  usual. 
Whether  this  is  the  true  explanation  I  will  not  pretend  to  say ;  but  the 
case  is  too  remarkable  to  be  passed  over  without  notice. 

We  have  now  seen  in  all  six  classes^  that  an  intimate  relation 
exists  between  the  plumage  of  the  young  and  the  adults,  either 
of  one  sex  or  both.  These  relations  are  fairly  well  explained 
on  the  principle  that  one  sex — ^this  being  in  the  great  miyority 
of  cases  the  male — ^first  acquired  through  yariation  and  sexual 
selection  bright  colours  or  other  ornaments,  and  transmitted 
them  in  yarious  ways,  in  accordance  with  the  recognised  laws  of 
inheritance.  Why  yariations  have  occurred  at  different  periods 
of  life,  eyen  sometimes  with  species  of  the  same  group,  we  do  not 
know,  but  with  respect  to  the  form  of  transmission,  one  important 
determining  cause  seems  to  be  the  age  at  which  the  variations 
first  appear. 

From  the  principle  of  inheritance  at  corresponding  ages,  and 
from  any  variations  in  colour  which  occurred  in  the  males  at  an 
early  age  not  being  then  selected— on  the  contrary  being  often 
eliminated  as  dangerous— whilst  similar  yariations  occurring 
at' or  near  the  period  of  reproduction  have  been  preserved,  it 
follows  that  the  plumage  of  the  young  will  often  have  been  left 
unmodified,  or  but  little  modified.  We  thus  get  some  insight 
into  the  colouring  of  the  progenitois  of  our  existing  species.  In 
a  vast  number  of  species  in  five  out  of  our  six  classes  of  cases, 
the  adults  of  one  sex  or  of  both  are  bright  coloured,  at  least 
during  the  breeding-season,  whilst  the  young  are  invariably  leas 
brightly  coloured  than  the  adults,  or  are  quite  dull  coloured ; 
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for  no  instance  is  known,  as  far  as  I  can  disooyer,  of  the  yonng 
of  dull-oolonred  species  displaying  bright  colours,  or  of  the  yonng 
of  brig^t-colonred  species  being  more  brilliant  than  their  parents. 
In  the  fourth  class,  however,  in  which  the  young  and  the  old 
resemble  each  other,  there  are  many  species  (though  by  no 
means  all),  of  which  the  young  are  bright-coloured,  and  as  these 
form  whole  groups,  we  may  infer  that  their  early  progenitors 
were  likewise  bright.  With  this  exception,  if  we  look  to  the 
birds  of  the  world,  it  appears  that  their  beauty  has  been  much 
increased  since  that  period,  of  which  their  immature  plumage 
gives  us  a  partial  record. 

On  the  Cdour  of  the  Plumage  in  rdation  to  Protection, — ^It  will 
have  been  seen  that  I  cannot  follow  Mr.  Wallace  in  the  belief 
that  dull  colours,  when  confined  to  the  females,  have  been  in 
most  cases  specially  gained  for  the  sake  of  protection.  There 
can,  however,  be  no  doubt,  as  formerly  remarked,  that  both 
sexes  of  many  birds  have  had  their  colours  modified,  so  as  to 
escape  the  notice  of  their  enemies;  or  in  some  instances,  so  as  to 
approach  their  prey  unobserved,  just  as  owls  have  had  their 
plumage  rendered  soft,  that  their  flight  may  not  be  over- 
beard.  Mr.  Wallace  remarks  *^  that "  it  is  only  in  the  tropics, 
''  among  forests  which  never  lose  their  foliage,  that  we  find 
"  whole  groups  of  birds,  whose  chief  colour  is  green."  It  will  be 
admitted  by  every  one,  who  has  ever  tried,  how  difficult  it  is  to 
distinguish  parrots  in  a  leaf-covered  tree.  Nevertheless,  we 
must  remember  that  many  parrots  are  ornamented  with  crimson, 
blue,  and  orange  tints,  which  can  hardly  be  protective.  Wood- 
peckers are  eminently  arboreal,  but  besides  green  species,  there 
are  many  black,  and  black-and-white  kinds — all  the  species 
being  apparently  exposed  to  nearly  the  same  dangers.  It  is 
therefore  probable  that  with  tree-haunting  birds,  strongly-pro- 
nounced colours  have  been  acquired  through  sexual  selection, 
but  that  a  green  tint  has  been  acquired  oftener  than  any  other, 
firom  the  additional  advantage  of  protection. 

In  regard  to  birds  which  live  on  the  ground,  every  one  admits 
that  they  are  coloured  so  as  to  imitate  the  surrounding  surfieuse. 
How  difficult  it  is  to  see  a  partridge,  snipe,  woodcock,  certain 
plovers,  larks,  and  night-jars  when  crouched  on  ground.  Animals 
inhabiting  deserts  offer  the  most  striking  cases,  for  the  bare 
surface  affords  no  concealment,  and  nearly  all  the  smaller  quad- 
rupeds, reptiles,  and  birds  depend  for  safety  on  their  colours. 
Mr.  Tristram  hsis  remarked  in  regard  to  the  inhabitants  of  the 
Sahara,  that  all  are  protected  by  their  "isabelline  or  Band- 

*•  *  Westminster  Reyiew,'  Jolj,  1867,  p.  5. 
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"  colour."  ^    Galling  to  my  reoollection  the  deBert-birds  of  South 
America^  as  well  as  most  of  the  ground-birds  of  Great  Britain, 
it  appeared  to  me  that  both  sexes  in  such  cases  are  generally 
coloured  nearly  alike.    Accordingly,  I  applied  to  Mr.  Tristram 
with  respect  to  the  birds  of  the  Sahara,  and  he  has  kindly 
given  me  the  following  information.     There   are  twenty-six 
species  belonging  to  fifteen  genera,  which  manifestly  have  their 
plumage  coloured  in  a  protectiye  manner;  and  this  colouring  is 
all  the  more  striking,  as  with  most  of  these  birds  it  differs  &tMn 
that  of  their  congeners.    Both  sexes  of  thirteen  out  of  the 
twenty-six  species  are  coloured  in  the  same  manner ;  but  these 
belong  to  genera  in  which  this  rule  commonly  preYaUs,  so  that 
they  tell  us  nothing  about  the  protective  colours  being  the  same 
in  both  sexes  of  desert-birds.    Of  the  other  thirteen  species,  three 
belong  to  genera  in  which  the  sexes  usually  differ  from  each 
other,  yet  here  they  have  the  sexes  alike.    In  the  remaining  ten 
species,  the  male  differs  from  the  female ;  but  the  difference  is 
confined  chiefly  to  the  under  surface  of  the  plumage,  which  is 
concealed  when  the  bird  crouches  on  the  ground ;  the  head  and 
back  being  of  the  same  sand-coloured  hue  in  the  two  sexes.    So 
that  in  these  ten  species  the  upper  surfaces  of  both  sexes  have 
been  acted  on  and  rendered  alike,  through  natural  selection,  for 
the  sake  of  protection ;  whilst  the  lower  surfaces  of  the  males 
alone  have  been  diversified,  through  sexual  selection,  for  the 
sake  of  ornament.    Here,  as  both  sexes  are  equally  well  pro- 
tected, we  clearly  see  that  the  females  have  not  been  prevented 
by  natural  selection  from  inheriting  the  colours  of  their  male 
parents;  so  that  we  must  look  to  the  law  of  sexually-limited 
ti*ansmission. 

In  all  parts  of  the  world  both  sexes  of  many  soft-billed  birds, 
especially  those  which  frequent  reeds  or  sedges,  are  obscurely 
coloured.  No  doubt  if  their  colours  had  been  brilliant,  they 
would  have  been  much  more  conspicuous  to  their  enemies;  but 
whether  their  dull  tints  have  been  specially  gained  for  the  sake 
of  protection  seems,  as  far  as  I  can  judge,  rather  doubtful.  It 
is  still  more  doubtful  whether  such  dull  tints  can  have  been 
gained  for  the  sake  of  ornament  We  must,  however,  bear  in  mind 
that  male  birds,  though  dull-coloured,  often  differ  much  from 
their  females  (as  with  the  common  sparrow),  and  this  leads  to 
the  belief  that  such  colours  have  been  gained  through  sexual 
selection,  from  being  attractive.  Many  of  the  soft-billed  birds 
are  songsters ;  and  a  discussion  in  a  former  chapter  should  not 

'*  <  Ibis,*  1859,  vol.  i.  p.  429,  et     his  'experience  of  the  Sahara,  this 
Dr.  Kohlfs,  however,  remarks     statement  is  too  strong, 
e  in  a  letter  that,  according  to 
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be  forgotten,  in  which  it  was  shewn  that  the  best  Bongstexs  are 
rarely  ornamented  with  bright  tints.  It  wonld  appear  that  female 
birds,  as  a  general  rule,  have  selected  their  mates  either  for  their 
sweet  Toioes  or  gay  colonrs,  but  not  for  both  charms  combined. 
Some  species,  which  are  manifestly  coloured  for  the  sake  of 
protection,  such  as  the  jackHsnipe^  woodcock,  and  m'ght-jar,  are 
likewise  marked  and  shaded,  according  to  our  standard  of  taste, 
with  extreme  elegance.    In  such  cases  we  may  conclude  that 
both  natural  and  sexual  selection  have  acted  conjointly  for 
protection  and  ornament.    Whether  any  bird  exists  which  does 
not  possess  some  special  attraction,  by  which  to  charm  the 
opposite  sex,  may  be  doubted.    When  both  sexes  are  so  obscurely 
coloured  that  it  would  be  rash  to  assume  the  agency  of  sexual 
selection,  and  when  no  direct  evidence  can  be  advanced  shewing 
that  such  colours  serve  as  a  protection,  it  is  best  to  own  complete 
ignorance  of  the  cause,  or,  which  comes  to  nearly  the  same  thing, 
to  attribute  the  result  to  the  direct  action  of  the  conditions  of  life. 
Both  sexes  of  many  birds  are  conspcuously,  though  not 
brilliantly  coloured,  such  as  the   numerous  black,  white,  or 
piebald  species;  and  these  colours  are  probably  the  result  of 
sexual  selection.    With  the  common  blackbird,  capercailzie, 
blackcock,  black  scoter-duck  (Oidemia),  and  even  with  one  of 
the  birds  of  paradise  {Lophorina  a^m),  the  males  alone  are  black, 
whilst  the  females  are  brown  or  mottled ;  and  there  can  hardly 
be  a  doubt  that  blackness  in  these  cases  has  been  a  sexually 
selected  character.    Therefore  it  is  in  some  degree  probable  that 
the  complete  or  partial  blackness  of  both  sexes  in  such  birds  as 
crows,  certain  cockatoos,  storks,  and  swans,  and  many  marine 
birds,  is  likewise  the  result  of  sexual  selection,  accompanied  by 
equal  transmission  to  both  sexes ;  for  blackness  can  hardly  serve 
in  any  case  as  a  protection.    With  several  birds,  in  which  the 
male  alone  is  black,  and  in  others  in  which  both  sexes  are 
black,  the  beak  or  skin  about  the  head  is  brightly  coloured,  and 
the  contrast  thus  afforded  adds  much  to  their  beauty ;  we  see 
this  in  the  bright  yellow  beak  of  the  male  blackbird,  in  the 
crimson  skin  over  the  eyes  of  the  black-cock  and  capercailzie,  in 
the  brightiy  and  variously  coloured  beak  of  the  scoter-drake 
(Oidemia),  in  the  red  beak  of  the  chough  (  Corvtu  graculus,  Linn.), 
of  the  black  swan,  and  the  black  stork.    This  leads  me  to  remark ' 
that  it  is  not  incredible  that  toucans  may  owe  the  enormous 
size  of  their  beaks  to  sexual  selection,  for  the  sake  of  displaying 
the  diversified  and  vivid  stripes  of  colour,  with  which  tiiese 
organs  are  omamented.^^   The  naked  skin,  also,  at  the  base  of  the 

'*  No  satisfactory  explanation  has     size,  and  still  less  of  the  bright 
eyer  been  offered  of  the  immense     coloorsy  ef  the  toucan's  beak,    Mr. 
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beak  and  ronnd  the  eyes  is  likewise  often  brilliantly  ooknued ; 
and  Mr.  Gonld,  in  speaking  of  onespecieB,''  says  that  the  ooIoozb 
of  the  beak  "  are  doubtless  in  the  finest  and  most  brilliant  state 
«  daring  the  time  of  pairing."  There  is  no  greater  impxofaafaili^ 
that  toncans  should  be  encmnbered  with  immense  beiks^thon^ 
rendered  as  light  as  possible  by  their  cancellated  stractiire,  for 
the  display  of  fine  colours,  (an  object  fialsely  apjieadng  to  ns 
unimportant),  than  that  the  male  Argus  pheasant  and  some  other 
birds  should  be  encumbered  with  plumes  so  long  as  to  impede 
their  flight. 

In  the  same  manner,  as  the  nudes  alone  of  various  species  are 
black,  the  females  being  dull-ooloured ;  so  in  a  few  cases  the 
males  alone  are  either  wholly  or  partially  white,  as  with  the 
several  bell-birds  of  South  America  (Chasmorhynchus),  the 
Antarctic  goose  {Beraida  antarctiea),  the  silver-pheasant,  dco.« 
whilst  the  females  are  brown  or  obscurely  mottled.  Therefore, 
on  the  same  principle  as  before,  it  is  probable  that  both  sexes  of 
many  birds,  such  as  white  cockatoos,  several  egrets  with  their 
beautiful  plumes,  certain  ibises,  gulls,  terns,  &o.,  have  acquired 
their  more  or  less  completely  white  plumage  through  sexoal 
selection.  In  some  of  these  cases  the  plumage  becomes  white 
only  at  maturity.  This  is  the  case  with  certain  gannets,  tropic- 
birds,  dec.,  and  with  the  snow-goose  (Anser  kjfperhoreus).  As  the 
latter  breeds  on  the  "  barren  grounds,"  when  not  covered  with 
snow,  and  as  it  migrates  southward  during  the  winter,  there  is 
no  reason  to  suppose  that  its  snow-white  adult  plumage  serves 
as  a  protection.  In  the  Ancutomtuosciians,  we  have  still  better 
evidence  that  the  white  plumage  is  a  nuptial  character,  for  it  is 
developed  only  during  the  summer ;  the  young  in  their  imma- 
ture state,  and  the  adalts  in  their  winter  dress,  being  grey  and 
black.  With  many  kinds  of  gulls  (Lams),  the  head  and  neck 
become  pure  white  during  the  summer,  being  grey  or  mottled 
during  the  winter  and  in  the  young  state.    On  the  other  hand. 


Bates    ('The    Naturalist    on    the 
Amazons,'  vol.   ii.    1863,  p.   341) 
states  that  thej  use  their  heakM  for 
reaching  fruit  at  the  extreme  tips 
of  the  branches;  and  likewise,  as 
stated   by  other    authors,   for  ex- 
tracting eggs  and  young  birds  from 
the  nests  of  other  birds.     But,  as 
Mr.  Bates  admits,  the  beak  *'can 
*'  scarcely  be  considered  a  rery  per- 
^ectly-formed  instrument  for  the 
ad  to  which  it  is  applied."     The 
it  bulk  of  the  beak,  as  shewn 


by  its  breadth,  depth,  as  well  as 
length,  is  not  intelligible  on  the 
view,  that  it  serres  merely  as  an 
organ  of  prehension.  Mr.  Belt 
believes  ('The  Naturalist  in  Nica- 
ragna,'  p.  197),  that  the  principal 
use  of  the  beak  is  as  a  defence 
against  enemies,  especially  to  the 
female  whilst  nesting  in  a  hole  in  a 
tree. 

*'  Ramphastos  carinatns,  Gould's 
'  Monograph  of  Ramphafttidie.' 
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with  the  fionaller  galls,  or  sea-mews  (Gavia),  and  with  some  terns 
(Sterna),  exactly  the  reverse  occurs;  for  the  heads  of  the  young 
birds  during  the  first  year,  and  of  the  adults  during  the  winter, 
are  either  pure  white,  or  much  paler  coloured  than  during  the 
breeding-season.  These  latter  cases  offer  another  instance  of  the 
capridous  manner  in  which  sexual  selection  appears  often  to 
have  acted." 

That  aquatic  birds  have  acquired  a  white  plumage  so  miich 
oftener  than  terrestrial  birds,  probably  depends  on  their  large 
size  and  strong  powers  of  flight,  so  that  they  can  easily  defend 
themselves  or  escape  from  birds  of  prey,  to  which  moreover  they 
are  not  much  exposed.  Oonsequenily,  sexual  selection  has  not 
here  been  interfered  with  or  guided  for  the  sake  of  protection. 
No  doubt  with  birds  which  roam  over  the  open  ocean,  the  males 
and  females  could  find  each  other  much  more  easily,  when  made 
conspicuous  either  by  being  perfectly  white  or  intensely  black; 
80  thiat  these  colours  may  possibly  serve  the  same  end  as  the 
call-notes  of  many  Umd-birdB.^  A  white  or  black  bird  when  it 
discovers  and  flies  down  to  a  carcase  floating  on  the  sea  or  cast 
up  on  the  beach,  will  be  seen  from  a  great  distance,  and  will 
guide  other  birds  of  the  same  and  other  species,  to  the  prey ;  but 
as  this  would  be  a  disadvantage  to  the  first  finders,  the  indi- 
viduals which  were  the  whitest  or  blackest  would  not  thus 
procure  more  food  than  the  less  strongly  coloured  individuals. 
Hence  conspicuous  colours  cannot  have  been  gradually  acquired 
for  this  purpose  through  natural  selection. 

As  sexual  selection  depends  on  so  fluctuating  an  element  as 
taste,  we  can  understand  how  it  is  that,  within  the  same  group 
of  birds  having  nearly  the  same  habits,  there  should  exist  white 
or  nearly  white,  as  well  as  black,  or  nearly  black  species,— for 
instance,  both  white  and  black  cockatoos,  storks,  ibises,  swans, 
terns,  and  petrels.  Piebald  birds  likewise  sometimes  occur  in 
the  same  groups  together  with  black  and  white  species;  for 
instance,  the  black-necked  swan,  certain  terns,  and  the  common 
magpie.  That  a  strong  contrast  in  colour  is  agreeable  to  birds, 
we  may  conclude  by  looking  through  any  laige  collection,  for 
the  sexes  often  differ  from  each  other  in  the  male  having  the  pale 


"  On  Lanu,  Garia,  and  Sterna, 
see  Macgillivray,  <Hist.  Brit.  Birds,' 
Tol.  y.  p.  515,  5S4,  626.  On  the 
Anser  hyperboreos,  Audubon,  'Or- 
nith.  Biography,'  vol.  vr.  p.  562. 
On  the  Anastomus,  Mr.  Blyth,  in 
•  Ibis,'  1867,  p.  173. 

^  It  may  be  noticed  that  with 
Yultures,  which  roam  far  and  wide 


high  in  the  air,  like  marine  birds 
over  the  ocean,  three  or  four  species 
are  almost  wholly  or  largely  white, 
and  that  many  others  are  black.  So 
that  here  again  conspicuous  colours 
may  possibly  aid  the  sexes  in  finding 
each  other  during  the  breeding- 
season. 
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parts  of  a  purer  white,  and  the  Tariously  oolonred  dark  parts  of 
still  darker  tints  than  the  female. 

It  would  even  appear  that  mere  novelty,  or  slight  changes  for 
the  sake  of  change,  have  sometimes  acted  on  female  birdis  as  a 
charm,  like  changes  of  Dftshion  with  ns.  Thns  the  nudes  of 
some  parrots  can  hardly  be  said  to  be  more  beautiful  than  the 
females,  at  least  according  to  our  taste,  but  they  differ  in  such 
points,  as  in  having  a  rose-coloured  collar  instead  of  ''  a  bright 
"  emeraldine  narrow  green  collar;"  or  in  the  male  having  a  black 
collar  instead  of  ''  a  yellow  demi-coUar  in  front,"  with  a  pale 
roseate  instead  of  a  plum-blue  head."  As  so  many  male  birds 
have  elongated  tail-feathers  or  elongated  crests  for  their  chief 
ornament,  the  shortened  tail,  formerly  described  in  the  male  of 
a  humming-bird,  and  the  shortened  crest  of  the  male  goosander, 
seem  like  one  of  the  many  changes  of  fieishion  which  we  admire 
in  our  own  dresses. 

Some  members  of-  the  heron  family  offar  a  still  more  curious 
case  of  novelty  in  colouring  having,  as  it  appears,  been  appr^ 
ciated  for  the  sake  of  novelty.  The  young  of  the  Ardeik  wiha,  are 
white,  the  adults  being  dark  slate-coloured;  and  not  only  the 
young,  but  the  adults  in  their  winter  plumage,  of  the  allied 
Buphua  coromandu8  are  white,  this  colour  changing  into  a 
rich  golden-buff  during  the  breeding-season.  It  is  incredible 
that  the  young  of  these  two  species,  as  well  as  of  some  other 
members  of  the  same  family,'*  should  for  any  special  purpose, 
have  been  rendered  pure  white  and  thus  made  conspicuous  to 
their  enemies;  or  that  the  adults  of  one  of  these  two  species 
should  have  been  specially  rendered  white  during  the  winter  in 
a  country  which  is  never  covered  with  snow.  On  the  other  hand 
we  have  good  reason  to  believe  that  whiteness  has  been  gained  by 
many  birds  as  a  sexual  oznament  We  may  therefore  conclude 
that  some  early  progenitor  of  the  Ardea  asha  and  the  Buphus 
acquired  a  white  plumage  for  nuptial  purposes,  and  transmitted 
this  colour  to  their  young;  so  that  the  young  and  the  old 
became  white  like  certain  existing  egrets ;  and  that  the  whiteness 
was  afterwards  retained  by  the  young,  whilst  it  was  exchanged 
by  the  adults  for  more  strongly-pronounced  tints.  But  if  we 
could  look  still  further  back  to  the  still  earlier  progenitors  of 
these  two  species,  we  should  probably  see  the  adults  dark- 

**    See    Jerdon    on    the    genus  specific  nameB.    Audubon  ('Omith. 

Palaornis,  *  Birds  of  India,'  vol.  i.  Biography,'  vol.  iii.  p.  416 ;  vol.  iv. 

p.  266-260.  p.  58)  seems  rather  pleased  at  the 

**  The  young  of  Ardea  rufesoens  thought  that  this  remarkable  change 

and  A.  ccBntlea  of  the  U.  States  are  of  plumage  will  greatly  **  disconcert 

likewise  white,  the    adults   being  "  the  systematists." 
coloured  in  accordance  with  their 
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coloured.  I  into  that  this  would  be  the  case,  from  the  analogy 
of  many  other  birds,  which  are  dark  whilst  young,  and  when 
adult  are  white;  and  more  especially  from  the  case  of  the  Ardm 
guktris,  the  colours  of  which  are  the  reverse  of  those  of  A.  aska, 
for  the  young  are  dark-coloured  and  the  adults  white,  the  young 
haying  retained  a  former  state  of  plumage.  It  appears  there- 
fore that,  during  a  long  line  of  descent,  the  adult  progenitors 
of  the  Ardea  asha,  the  Buphus,  and  of  some  allies,  have  under- 
gone the  following  changes  of  colour:  first,  a  dark  shade; 
secondly,  pure  white ;  and  thirdly,  owing  to  another  change  of 
£E»hion  (if  I  may  so  express  myseLE),  their  present  slaiy,  reddish, 
or  golden-buff  tints.  These  successive  changes  are  intelligible 
only  on  the  principle  of  novelty  having  been  admired  by  birds 
for  its  own  sake. 

Several  writers  have  objected  to  the  whole  theory  of  sexual 
selection,  by  assuming  that  with  animals  and   savages   the 
taste  of  the  female  for  certain  colours  or  other  ornaments 
would  not  remain  constant  for  many  generations;  that  first 
one  colour  and  then  another  would  be  admired,  and  con- 
sequently that  no  permanent  effect  could  be  produced.    We  may 
admit  that  taste  is  fluctuating,  but  it  is  not  quite  arbitrary.    It 
depends  much  on  habit,  as  we  see  in  mankind ;   and  we  may 
infer  that  this  would  hold  good  with  birds  and  other  animals. 
Even  in  our  own  dress,  the  general  character  lasts  long,  and  the 
changes  are  to  a  certain  extent  graduated.    Abundant  evidence 
will  be  given  in  two  places  in  a  future  chapter,  that  savages 
of  many  races  have  admired  for  many  generations  the  same 
cicatrices  on  the   skin,  the   same  hideously  perforated  lips, 
nostrils,  or  ears,  distorted  heads,  &c. ;  and  these  deformities 
present  some  aiudogy  to  the   natural  ornaments  of  various 
animals.    Nevertheless,  with  savages  such  fieishions  do  not  endure 
for  ever,  as  we  may  infer  from  the  differences  in  this  respect 
between  allied  tribes  on  the  same  continent.    So  again  the  raisers 
of  fuicy  animals  certainly  have  admired  for  many  generations 
and  still  admire  the  same  breeds ;  they  earnestly  desire  slight 
changes,  which  are  considered  as  improvements,  but  any  greater 
sudden  change  is  looked  at  as  the  greatest  blemish.    With  birds 
in  a  state  of  nature  we  have  no  reason  to  suppose  that  they 
would  admire  an  entirely  new  style  of  coloration,  even  if  great 
and  sudden  variations  often  occurred,  which  is  fEur  from  being 
the  case.     We  know  that    dovecot  pigeons  do  not  willingly 
associate  with  the  variously  coloured  fancy  breeds ;  that  albino 
birds  do  not  commonly  get  partners  in  marriage;  and  that  the 
black  ravens  of  the  Feroe  Islands  chase  away  their  piebald 
brethren.    But  this  dislike  of  a   sudden  change  would  not 
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preclude  their  appreciating  slight  changes^  any  more  than  it 
does  in  the  case  of  man.  Hence  with  respect  to  taste,  which 
depends  on  many  elements,  but  partly  on  habit  and  partly 
on  a  love  of  novelty,  there  seems  no  improbability  in  animals 
admiring  for  a  very  long  period  the  same  general  style  of  ornamen- 
tation or  other  attractions,  and  yet  appreciating  slight  changes 
in  colours,  form,  or  sound. 

Summary  of  the  Four  Chapters  on  Birds. — Most  male  birds  are 
highly  pugnacious  during  the  breeding-season,  and  some  possess 
weapons  adapted  for  fighting  with  their  rivals.  But  the  most 
pugnacious  and  the  best  armed  males  rarely  or  never  depend  for 
success  solely  on  their  power  to  drive  away  or  kill  their  rivals,  but 
have  special  means  for  charming  the  female.  With  some  it  is  the 
power  of  song,  or  of  giving  forth  strange  cries,  or  instrumental 
music,  and  the  males  in  consequence  differ  from  the  females  in 
their  vocal  organs,  or  in  the  structure  of  certain  feathers.  From 
the  curiously  diversified  means  for  producing  various  sounds,  we 
gain  a  high  idea  of  the  importance  of  this  means  of  courtship. 
Many  birds  endeavour  to  charm  the  females  by  love-dances  or 
antics,  performed  on  the  ground  or  in  the  air,  and  sometimes  at 
prepared  places.  But  ornaments  of  many  kinds,  the  most 
brilliant  tints,  combs  and  wattles,  beautiful  plumes,  elongated 
feathers,  top-knots,  and  so  forth,  are  by  fiftr  the  commonest  means. 
In  some  oases  mere  novelty  appears  to  have  acted  as  a  charm. 
The  ornaments  of  the  males  must  be  highly  important  to  them, 
for  they  have  been  acquired  in  not  a  few  cases  at  the  cost  of 
increased  danger  from  enemies,  and  even  at  some  loss  of  power 
in  fighting  with  their  rivals.  The  males  of  very  many  species 
do  not  assume  their  ornamental  dress  tmtil  they  arrive  at 
maturity,  or  they  assume  it  only  during  the  breeding-season,  or 
the  tints  then  become  more  vivid.  Certain  ornamental 
appendages  become  enlarged,  turgid,  and  brightly  coloured 
during  the  act  of  courtship.  The  males  display  their  charms 
with  elaborate  care  and  to  the  best  effect ;  and  this  is  done  in 
the  presence  of  the  females.  The  courtship  ia  sometimes  a 
prolonged  affair,  and  many  males  and  females  congregate  at  an 
appointed  place.  To  suppose  that  the  females  do  not  appreciate 
the  beauty^of  the  males,  is  to  admit  that  their  splendid  decorations, 
all  their  pomp  and  display,  are  useless ;  and  this  is  incredible. 
Birds  have  fine  powers  of  discrimination,  and  in  some  few 
instances  it  can  be  shewn  that  they  have  a  taste  for  the  beautiful. 
The  females,  moreover,  are  known  occasionally  to  exhibit  a 
marked  preference  or  antipathy  for  certain  individual  males. 

If  it  be  admitted  that  the  females  prefer,  or  are  unconsciously 
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excited  by  the  moie  beantifdl  males,  then  the  males  would 
slowly  but  surely  be  rendered  more  and  more  attractiye  through 
sexual  selection.  That  it  is  this  sex  which  has  been  chiefly 
modified,  we  may  infer  from  the  fioct  that,  in  almost  eyery  genus 
where  the  sexes  differ,  the  males  differ  much  more  from  one 
another  than  do  the  females;  this  is  well  shewn  in  certain 
closely-allied  representative  species,  in  which  the  females  can 
hardly  be  distinguished,  whilst  the  males  are  quite  distinct. 
Birds  in  a  state  of  nature  offer  indiyidual  differences  which 
would  amply  sufBice  for  the  work  of  sexual  selection;  but  we 
have  seen  that  they  occasionally  present  more  strongly-marked 
Tariations  which  recur  so  frequently  that  they  would  imme- 
diately be  fixed,  if  they  serred  to  allure  the  female.  The  laws 
of  yariation  must  determine  the  nature  of  the  initial  changes, 
and  will  have  largely  influenced  the  final  result  The  grada- 
tions, which  may  be  obseryed  between  the  males  of  allied 
species,  indicate  the  nature  of  the  steps  through  which  they 
haye  passed.  They  explain  also  in  the  most  interesting  manner 
how  certain  characters  haye  originated,  such  as  the  indented 
ocelli  on  the  tail-feathers  of  the  peacock,  and  the  ball  and 
socket  ocelli  on  the  wing-feathers  of  the  Argus  pheasant.  It  is 
eyident  that  the  brilliant  colours,  top-knots,  fine  plumes,  &o.,  of 
many  male  birds  cannot  haye  been  acquired  as  a  protection; 
indeed,  they  sometimes  lead  to  danger.  That  they  are  not  due 
to  the  direct  and  definite  action  of  the  conditions  of  life,  we  may 
feel  assured,  because  the  females  haye  been  exposed  to  the  same 
conditions,  and  yet  often  differ  from  the  males  to  an  extreme 
degree.  Although  it  is  probable  that  changed  conditions  acting 
during  a  lengthened  period  haye  in  some  cases  produced  a 
definite  effect  on  both  sexes,  or  sometimes  on  one  sex  alone,  the 
more  important  result  will  haye  been  an  increased  tendency  to 
yary  or  to  present  more  strongly  marked  indiyidual  differences ; 
and  such  differences  will  have  afforded  an  excellent  ground- 
work for  the  action  of  sexual  selection. 

The  laws  of  inheritance,  irrespectiyely  of  selection,  appear  to 
haye  determined  whether  the  characters  acquired  by  the  males 
for  the  sake  of  ornament,  for  producing  various  sounds,  and  for 
fighting  together,  have  been  transmitted  to  the  males  alone  or  to 
both  sexes,  either  permanently,  or  periodically  during  certain 
seasons  of  the  year.  Why  various  characters  should  have  been 
transmitted  sometimes  in  one  way  and  sometimes  in  another,  is 
not  in  most  cases  known ;  but  the  period  of  variability  seems  often 
to  have  been  the  determining  cause.  When  the  two  sexes  have 
inherited  all  characters  in  common  they  necessarily  resemble 
each  other ;  but  as  the  successive  variations  may  be  differently 
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transmitted,  every  possible  gradation  may  be  foimd,  even  within 
the  same  genus,  from  the  closest  similarity  to  the  widest  dis- 
similarity between  the  sexes.  With  many  closely^allied  spedes^ 
following  nearly  the  same  habits  of  life,  the  males  have  come  to 
differ  from  each  other  chiefly  through  the  action  of  sexual 
selecUon;  whilst  the  females  have  come  to  differ  chiefly  from 
partaking  more  or  less  of  the  characters  thus  acquired  by  the 
males.  The  effects,  moreover,  of  the  definite  action  of  the 
conditions  of  life,  will  not  have  been  masked  in  the  females,  as 
in  the  males,  by  the  accumulation  through  sexual  selection  of 
strongly-pronounced  colours  and  other  ornaments.  The  indi- 
viduals of  both  sexes,  however  affected,  will  have  been  kept  at 
each  successive  period  nearly  uniform  by  the  free  intercrossing 
of  many  individuals. 

With  species,  in  which  the  sexes  differ  in  colour,  it  is  possible 
or  probable  that  some  of  the  successive  variations  often  tended 
to  be  transmitted  equally  to  both  sexes;  but  that  when  tiiis 
occurred  the  females  were  prevented  from  acquiring  the  bright 
colours  of  the  males,  by  the  destruction  which  they  suffered 
during  incubation.  There  is  no  evidence  that  it  is  possible  by 
natural  selection  to  convert  one  form  of  transnussion  into 
another.  But  there  would  not  be  the  least  difficulty  in  rendering 
a  female  dull-coloured,  the  male  being  still  kept  bright-coloured, 
by  the  selection  of  successive  variations,  which  were  frt>m  the 
first  limited  in  their  transmission  to  the  same  sex.  Whether 
the  females  of  many  species  have  actually  been  thus  modified, 
must  at  present  remain  doubtfuL  When,  through  the  law  of 
the  equal  transmission  of  characters  to  both  sexes,  the  females 
were  rendered  as  conspicuously  coloured  as  the  males,  their 
instincts  appear  often  to  have  been  modified  so  that  they  were 
led  to  build  domed  or  concealed  nests. 

In  one  small  and  curious  class  of  cases  the  characters  and 
habits  of  the  two  sexes  have  been  completely  transposed,  for  the 
females  are  larger,  stronger,  more  vociferous  and  brighter 
coloured  than  the  males.  They  have,  also,  become  so  quarrel- 
some that  they  often  fight  together  for  the  possession  of  the 
males,  like  the  males  of  other  pugnacious  species  for  the 
possession  of  the  females.  If,  as  seems  probable,  such  females 
habitually  drive  away  their  rivals,  and  by  the  display  of  their 
bright  colours  or  other  charms  endeavour  to  attract  the  males, 
we  can  understand  how  it  is  that  they  have  gradually  been 
rendered,  by  sexual  selection  and  sexually-limited  transmission, 
more  beautiful  than  the  males — ^the  latter  being  left  unmodified 
or  only  slightly  modified. 

Whenever  the  law  of  inheritance  at  corresponding  ages  prevails. 
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but  not  that  of  sexxially-limited  transmission,  then  if  the 
parents  yary  late  in  life — and  we  know  that  this  constantly 
occurs  with  our  poultry,  and  occasionally  with  other  birds — 
the  young  will  be  left  unaffected,  whilst  the  adults  of  both  sexes 
will  be  modified.  If  both  these  laws  of  inheritance  preyail  and 
either  sex  yaries  late  in  life,  that  sex  alone  will  be  modified,  the 
other  sex  and  the  young  being  unaffected.  When  yariations  in 
brightness  or  in  other  conspicuous  characters  occur  early  in  life, 
as  no  doubt  often  happens,  they  will  not  be  acted  on  through 
sexual  selection  until  the  period  of  reproduction  arriyes ;  con- 
sequently if  dangerous  to  the  young,  they  will  be  eliminated 
through  natural  selection.  Thus  we  can  understand  how  it  is 
that  yariations  arising  late  in  life  haye  so  often  been  pre- 
seryed  for  the  ornamentation  of  the  males;  the  females  and 
the  young  being  left  almost  imaffected,  and  therefore  like  each 
other.  With  species  haying  a  distinct  summer  and  winter 
plumage,  the  males  of  which  either  resemble  or  differ  from  the 
females  during  both  seasons  or  during  the  summer  alone,  the 
degrees  and  kinds  of  resemblance  between  the  young  and  the 
old  are  exceedingly  complex ;  and  this  complexity  apparently 
depends  on  characters,  first  acquired  by  the  males,  being 
transmitted  in  yarious  ways  and  degrees,  as  limited  by  age,  sex, 
and  season. 

As  the  young  of  so  many  species  haye  been  but  little  modified 
in  colour  and  in  other  ornaments,  we  are  enabled  to  form  some 
judgment  with  respect  to  the  plumage  of  their  early  progenitors ; 
and  we  may  infer  that  the  beauty  of  our  existing  species,  if  we 
look  to  the  whole  class,  has  been  largely  increased  since  that 
period,  of  which  the  immature  plumage  giyes  us  an  indirect 
record.  Many  birds,  especially  those  which  liye  much  on  the 
ground,  haye  imdoubtedly  been  obscurely  coloured  for  the  sake 
of  protection.  In  some  instances  the  upper  exposed  surface  of 
the  plumage  has  been  thus  coloured  in  both  sexes,  whilst  the 
lower  surfoce  in  the  males  alone  has  been  yariously  ornamented 
through  sexual  selection.  Finally,  from  the  facts  giyen  in 
these  four  chapters,  we  may  conclude  that  weapons  for  battle, 
organs  for  producing  sound,  ornaments  of  many  kinds,  bright 
and  conspicuous  colours,  haye  generally  been  acquired  by  the 
males  through  yariation  and  sexual  selection,  and  haye  been 
transmitted  in  yarious  ways  according  to  the  seyeral  laws  of 
inheritance— the  females  and  the  young  being  left  comparatiyely 
but  little  modified.^ 

*'  I  am  greatly  indebted  to  the  birds,  and  the  two  following  ones 
kindness  of  Mr.  Sclater  for  having  on  inammab.  In  thia  way  I  have 
looked  over  these  four  chapters  on     been  saved  from  making  mistakes 
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CHAPTER  XVn. 
Skoondabt  Sxzual  Ghabactsbs  of  Mammals. 

The  law  of  battle — Special  weapons,  confined  to  the  males — Cause  of 
absence  of  weapons  in  the  female — Weapons  common  to  both  sexes,  yet 
primarily  acquired  by  the  male — Other  uses  of  such  weapons — Their 
high  importance — Greater  size  of  the  male — Means  of  defence— On  the 
preference  shewn  by  either  sex  in  the  pairing  of  qnadmpeds. 

With  mammals  the  male  appears  to  win  the  female  much  more 
through  the  law  of  battle  than  through  the  display  of  his 
charms.  The  most  timid  animals,  not  proyided  with  any  special 
weapons  for  fighting,  engage  in  desperate  conflicts  during  the 
season  of  loye.  Two  male  hares  have  been  seen  to  fight  together 
until  one  was  killed;  male  moles  often  fight,  and  sometimes 
with  fatal  results ;  male  squirrels  engage  in  frequent  oontestB, 
''  and  often  wound  each  other  severely ;"  as  do  male  beavers,  so 
that  "hardly  a  skin  is  without  scars." ^  I  observed  the  same 
fact  with  the  hides  of  the  guanacoes  in  Patagonia;  and  on  ono 
occasion  several  were  so  absorbed  in  fighting  that  they  fearlcs&ly 
rushed  close  by  me.  Livingstone  speaks  of  the  males  of  the 
many  anunals  in  Southern  Africa  as  almost  invariably  showing 
the  scars  received  in  former  contests. 

The  law  of  battle  prevails  with  aquatic  as  with  terrestrial 
mammals.  It  is  notorious  how  desperately  male  seals  fight, 
both  with  their  teeth  and  claws,  during  the  breedingHseason ; 
and  their  hides  are  likewise  often  covered  with  scars.  Male 
sperm-whales  are  very  jealous  at  this  season;  and  in  their 
battles  ''  they  often  lock  their  jaws  together,  and  turn  on  their 
''  sides  and  twist  about ;"  so  that  their  lower  jaws  often  become 
distorted.' 


about  the  names  of  the  species,  and 
from  stating  anjrthing  as  a  fact 
which  is  known  to  this  distinguished 
naturalist  to  be  erroneous.  But  of 
course  he  is  not  at  all  answerable 
for  the  accuracy  of  the  statements 
quoted  by  me  from  various  autho- 
rities. 

*  See  Waterton's  account  of  two 
hares  fighting,  *  Zoologist,'  yol.  i. 
1843,  p.  211.  On  moles.  Bell, 
<  Hist,  of  British  Quadrupeds;'  Ist 
edit.  p.  100.  On  squirrels,  Audubon 


and  Bachman,  *  Viviparous  Quad- 
rupeds of  N.  America,*  1846,  p.  269. 
On  bearers,  Mr.  A.  H.  Green,  in 
*  Journal  of  Lin.  Soc  Zoolog.'  vol.  x. 
1869,  p.  362. 

'  On  the  battles  of  seals,  see  Capi. 
C.  Abbott  in  *  Proc  Zool.  Soc.'  1868, 
p.  191 ;  also  Mr.  R.  Brown,  ibid. 
1868,  p.  436 ;  also  L.  Lloyd,  <  Game 
Birds  of  Sweden,'  1867,  p.  412; 
also  Pennant.  On  the  sperm-whale, 
see  Mr.  J.  H.  Thompson,  in  *Proc 
Zool.  Soc.'  1867,  p.  246. 
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All  male  animals  which  are  furnished  with  special  weapons 
for  fighting,  are  well  known  to  engage  in  fierce  battles.  The 
coorage  and  the  desperate  conflicts  of  stags  have  often  been 
described ;  their  skeletons  have  been  foimd  in  yarions  parts  of 
the  world,  with  the  horns  inextricably  locked  together,  shewing 
how  miserably  the  yictor  and  vanquished  had  perished.'  No 
animal  in  the  world  is  so  dangerous  as  an  elephant  in  must. 
Lord  Tankeryille  has  given  me  a  graphic  description  of  the 
battles  between  the  wild  bulls  in  Chillingham  Park,  the  descen- 
dants, degenerated  in  size  but  not  in  courage,  of  the  gigantic 
Bob  primigenius.  In  1861  several  contended  for  mastery ;  and  it 
was  observed  that  two  of  the  younger  bulls  attacked  in  concert 
the  old  leader  of  the  herd,  overthrew  and  disabled  him,  so  that 
he  was  believed  by  the  keepers  to  be  lying  mortally  wounded  in 
a  neighbouring  wood.  But  a  few  days  afterwards  one  of  the 
young  bulls  approached  the  wood  alone;  and  then  the  "monarch 
"  of  the  chase,"  who  had  been  lashing  himself  up  for  vengeance, 
came  out  and,  in  a  short  time,  killed  his  antagonist  He  then 
quietly  joined  the  herd,  and  long  held  undisputed  sway.  Admiral 
Sir  J.  B.  Sulivan  informs  me  that,  when  he  lived  in  the  Falk- 
land Islands,  he  imported  a  young  English  stallion,  which 
frequented  the  hills  near  Fort  William  with  eight  mares.  On 
these  hills  there  were  two  wild  stallions,  each  with  a  smaU  troop 
of  mares;  ''and  it  is  certain  that  these  stallions  would  never 
"  have  approached  each  other  without  fighting.  Both  had  tried 
"  singly  to  fight  the  English  horse  and  drive  away  his  mares, 
"  but  had  failed  One  day  they  came  in  together  and  attacked 
him.  This  was  seen  by  the  capitan  who  had  charge  of  the 
horses,  and  who,  on  riding  to  the  spot,  found  one  of  the  two 
stallions  engaged  with  the  English  horse,  whilst  the  other  was 
driving  away  the  mares,  and  had  already  separated  four  from 
the  rest  The  capitan  settled  the  matter  by  driving  the  whole 
"  party  into  the  corral,  for  the  wild  stallions  would  not  leave 
"  the  mares." 

Male  animals  which  are  provided  with  efficient  cutting  or 
tearing  teeth  for  the  ordinary  purposes  of  life,  such  as  the 
camivora,  insectivora,  and  rodents,  are  seldom  furnished  with 
weapons  especially  adapted  for  fighting  with  their  rivals.  The 
case  is  very  different  with  the  males  of  many  other  animals. 
We  see  this  in  the  horns  of  stags  and  of  certain  kinds  of 

•  See  Scrope  (*  Art  of  Deer-stalk-  wapiti,  moose,  and  rein-deer  have 

iog/  P*  ^7)  on  the  locking  of  the  been  found  thus  locked  together, 

horns  with    the    Cerrus    elaphus.  Sir  A  Smith  fonnd  at  the  Cupe  of 

Richardson,  in  *  Fauna  Bor.  Ameri-  Good    Hope   the  skeletons  of  two 

cana/  1829,  p.  252,  says  that  the  gnus  in  the  same  condition. 
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antelopes  in  which  the  females  are  hornless.  With  many  animals 
the  canine  teeth  in  the  upper  or  lower  jaw,  or  in  both,  are  mnch 
larger  in  the  males  than  in  the  females,  or  are  absent  in  the 
latter,  with  the  exception  sometimes  of  a  hidden  rudiment. 
Certain  antelopes,  the  musk-deer,  camel,  horse,  boar,  yarious 
apes,  seals,  and  the  walrus,  offer  instances.  In  the  females  of 
the  walrus  the  tusks  are  sometimes  quite  absents  In  the  male 
elephant  of  India  and  in  the  male  dugong^  the  upper  incisors 
form  offensiye  weapons.  In  the  male  narwhal  the  left  canine 
alone  is  developed  into  the  well-known,  spirally-twisted,  so- 
called  horn,  which  is  sometimes  from  nine  to  ten  feet  in  length. 
It  is  belieyed  that  the  males  use  these  horns  for  fighting  to- 
gether ;  for  "  an  unbroken  one  can  rarely  be  got,  and  occasionally 
"  one  may  be  found  with  the  point  of  another  jammed  into  the 
"  broken  place."'  The  tooth  on  the  opposite  side  of  the  head  in 
the  male  consists  of  a  rudiment  about  ten  inches  in  length, 
which  is  embedded  in  the  jaw ;  but  sometimes,  though  rarely, 
both  are  equally  deyeloped  on  the  two  sides.  In  the  female  both 
are  always  rudimentary.  The  male  cachalot  has  a  larger  head 
than  that  of  the  female,  and  it  no  doubt  aids  him  in  his 
aquatic  battles.  Lastly,  the  adult  male  omithorhynchus  is  pro- 
Tided  with  a  remarkable  apparatus,  namely  a  spur  on  the  foreleg, 
closely  resembling  the  poison-fang  of  a  venomous  snake;  but  ac- 
cording to  Harting,  the  secretion  from  the  gland  is  not  poisonous; 
and  on  the  leg  of  the  female  there  is  a  hollow,  apparently  for  the 
reception  of  the  spur.^ 

When  the  males  are  provided  with  weapons  which  in  the 
females  are  absent,  there  can  hardly  be  a  doubt  that  these  serve 
for  fighting  with  other  males;  and  that  they  were  acquired 
through  sexual  selection,  and  were  transmitted  to  the  male  sex 
alone.  It  is  not  probable,  at  least  in  most  cases,  that  the  females 
have  been  prevented  from  acquiring  such  weapons,  on  account 
of  their  being  useless,  superfluous,  or  in  some  way  injurious. 
On  the  contrary,  as  they  are  often  used  by  the  males  for  various 


*  Mr.  Lamont  (^  Seasons  with  the 
Sea-Horses/  1861,  p,  143)  says  that 
a  good  task  of  the  male  walrus 
weighs  4  ponnds,  and  is  longer  than 
that  of  the  female,  which  weighs 
about  3  i)ound8.  The  males  are 
described  as  fighting  ferociously. 
On  the  occasional  absence  of  the 
tusks  in  the  female,  see  Mr.  R. 
Brown,  *Proc  Zool.  Soc'  1868,  p. 
429. 

*  Owen,  *  Anatomy  of  Vertebrates,' 
vol.  iii.  p.  283. 


•  Mr.  R.  Brown,  in  *  Proc.  Zool. 
Soc*  1869,  p.  553.  See  Prof.  Turner, 
in  Journal  of  <  Anat.  and  Phys.'  1872, 
p.  76,  on  the  homological  nature  of 
these  tusks.  Also  Mr.  J.  W.  Clarke 
on  two  tusks  being  developed  in  the 
males,  in  '  Proc.  Zoolog.  Soc'  1871, 
p.  42. 

'  Owen  on  the  cachalot  and 
Omithorhynchus,  ibid.  vol.  iii.  pp. 
638,  641.  Harting  is  quoted  by  Dr. 
Zouteveen  in  the  Dutch  translat.  ol 
this  work,  toI.  ii.  p.  292. 
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purposes,  more  especially  as  a  defence  against  their  enemies,  it 
is  a  surprising  fact  that  they  are  so  poorly  deyeloped,  or  quite 
absent,  in  the  females  of  so  many  animals.  With  female  deer 
the  development  during  each  recurrent  season  of  great  branching 
horns,  and  with  female  elephants  the  development  of  immense 
tusks,  would  be  a  great  waste  of  vital  power,  supposing  that 
they  were  of  no  use  to  the  females.  Consequently,  they  would 
have  tended  to  be  eliminated  in  the  female  through  natural 
selection;  that  is,  if  the  successive  variations  were  limited  in 
their  transmission  to  the  female  sex,  for  otherwise  the  weapons 
of  the  males  would  have  been  injuriously  affected,  and  this 
would  have  been  a  greater  evil.  On  the  whole,  and  from  the 
consideration  of  the  following  &cts,  it  seems  probable  that  when 
the  various  weapons  differ  in  the  two  sexes,  this  has  generally 
depended  on  the  kind  of  transmission  which  has  prevailed. 

As  the  reindeer  is  the  one  species  in  the  whole  fiunily  of  Deer, 
in  which  the  female  is  furnished  with  horns,  though  they  are 
somewhat  smaller,  thinner,  and  less  branched  than  in  the  male, 
it  might  naturally  be  thought  that,  at  least  in  this  case,  they 
must  be  of  some  special  service  to  her.  The  female  retains  her 
horns  from  the  time  when  they  are  folly  developed,  namely,  in 
September,  throughout  the  winter  until  April  or  May,  when  she 
brings  forth  her  young.  Mr.  Crotch  made  particular  enquiries 
for  me  in  Norway,  and  it  appears  that  the  females  at  this  season 
conceal  themselves  for  about  a  fortnight  in  order  to  bring  forth 
their  young,  and  then  reappear,  generally  hornless.  In  Nova 
Scotia,  however,  as  I  hear  from  Mr.  H.  Beeks,  the  female  some- 
times retains  her  horns  longer.  The  male  on  the  other  hand 
casts  his  horns  much  earlier,  towards  the  end  of  November.  As 
both  sexes  have  the  same  requirements  and  follow  the  same 
habits  of  life,  and  as  the  male  is  destitute  of  horns  during  the 
winter,  it  is  improbable  that  they  can  be  of  any  special  service 
to  the  female  during  this  season,  which  includes  the  larger  part 
of  the  time  during  which  she  is  homed.  Nor  is  it  probable 
that  she  can  have  inherited  horns  from  some  ancient  pro- 
genitor of  the  family  of  deer,  for,  from  the  fact  of  the  females  of 
so  many  species  in  all  quarters  of  the  globe  not  having  horns, 
we  may  conclude  that  this  was  the  primordial  character  of  tlie 
group." 

The  horns  of  the  reindeer  are  developed  at  a  most  unusually 

*  On  the  stractare  and  shedding  regard  to  the  American  variety  or 

of  the  horns  of  the  reindeer,  Hoff-  species ;  also  Major  W.  Ross  King, 

berg,  ' Amoenitates  Acad.'  vol.  ir.  'The  Spoi'tsman  in  Canada,'  1866, 

1788,    p.    149.     .See     Richardson,  p.  80. 
<  Fanna  Bor.  Americana/  p.  241,  ir. 


504 


The  Descent  of  Man. 


PabtII, 


early  age;  bnt  what  the  cause  of  this  may  be  is  not  known. 
The  e£E3ct  has  apparently  been  the  transference  of  the  horns  to 
both  sexes.  We  should  bear  in  mind  that  horns  are  always 
transmitted  through  the  female,  and  that  she  has  a  latent 
capacity  for  their  development,  as  we  seefin  old  or  diseased 
females.'  Moreover  the  females  of  some  otLer  species  of  deer 
exhibit,  either  normally  or  occasionally,  rudiments  of  horns ;  thus 
the  female  of  Cervulua  moschattu  has  "  bristly  tufts,  ending  in  a 
"  knob,  instead  of  a  horn;"  and  "in  most  specimens  of  the 
"  female  wapiti  {Cervus  canctdensis)  there  is  a  sharp  bony  pro- 
"  tubezance  in  the  place  of  the  hom.''^^  From  these  seyeral 
considerations  we  may  conclude  that  the  possession  of  &irly 
well-developad  horns  by  the  female  reindeer,  is  due  to  the  males 
having  first  acquired  them  as  weapons  for  fighting  with  other 
males;  and  secondarily  to  their  development  from  some  un- 
known cause  at  an  unusually  early  age  in  the  males,  and  their 
consequent  transference  to  both  sexes. 

Turning  to  the  sheath-homed  ruminants:  with  antelopes  a 
graduated  series  can  be  formed,  beginning  with  species,  the 
females  of  which  are  completely  destitute  of  horns — ^passing  on 
to  those  which  have  horns  so  small  as  to  be  almost  rudimentary, 
(as  with  the  AntUocapra  amerieana,  in  which  species  they  are 
present  in  only  one  out  of  four  or  five  females  ") — to  those  which 
have  fairly  developed  horns,  but  manifestly  smaller  and  thinner 
than  in  the  male  and  sometimes  of  a  different  shape,"— and 
ending  with  those  in  which  both  sexes  have  horns  of  equal  size. 
As  with  the  reindeer,  so  with  antelopes  there  exists,  as  pre- 
viously shewn,  a  relation  between  the  period  of  the  development 
of  the  horns  and  their  transmission  to  one  or  both  sexes;  it  is 
therefore  probable  that  their  presence  or  absence  in  the  females 
of  some  species,  and  their  more  or  less  perfect  condition  in  the 
females  of  other  species,  depends,  not  on  their  being  of  any 
special  use,  but  simply  in'  inheritance.    It  accords  with  this 


'  Isidore  Geofiroy  St.  Hilaire, 
'Essais  de  Zoolog.  CMn^rale/  1841, 
p.  513.  Other  masculine  characters, 
besides  the  horns,  are  sometimes 
similarly  transferred  to  the  female  ; 
thus  Mr.  Boner,  in  speaking  of  an 
old  female  chamois  (*  Chamois 
Hunting  in  the  Mountains  of  Ba- 
varia,' 1860,  2nd  edit.  p.  363),  says, 
**  not  only  was  the  head  very  male- 
'*  looking,  but  along  the  back  there 
"  was  a  ridge  of  long  hair,  usually 
**  to  be  found  only  in  bucks." 

*•  On  the  Cerrulus,   Dr.   Gray, 


<  Catalogue  of  Mammalia  in  the 
British  Museum,'  part.  iii.  p.  220. 
On  the  Certma  canadensis  or  wapiti 
see  Hon.  J.  D.  Caton, '  Ottawa  Acad, 
of  Nat.  Sciences,'  May,  1868,  p.  9. 

i>  I  am  indebted  to  Dr.  Canfield, 
for  this  information,  see  also  his 
paper  in  '  Proc.  Zoolog.  Soc,'  1866, 
p.  105. 

^'  For  instance  the  horns  of  the 
female  Ant,  euchore  resemble  those 
of  a  distinct  species,  vix.  the  Ant. 
dorcas  Tar.   Cbrtn^,  see  Desmarest, 

<  Mammalogie,'  p.  455. 


Chap.  XVlI.      Mammals — Law  of  Battle,  505 

view  that  even  in  the  same  restricted  genus  both  soxes  of  some 
species,  and  the  males  alone  of  others,  are  thus  provided.  It  is 
also  a  remarkable  fact  that,  although  the  females  of  Antilofpt 
bezoartica  Bxe  normally  destitute  of  horns,  Mr.  Blyth  has  seen  no 
less  than  three  females  thus  furnished ;  and  there  was  no  reason 
to  suppose  that  they  were  old  or  diseaised. 

In  all  the  wild  species  of  goats  and  sheep  the  horns  are 
larger  in  the  male  than  in  the  female,  and  are  sometimes 
quite  absent  in  the  latter.'^  In  several  domestic  breeds  of 
these  two  animals,  the  males  alone  are  furnished  with  horns ; 
and  in  some  breeds,  for  instance,  in  the  sheep  of  North  Wales, 
though  both  sexes  are  properly  homed,  the  ewes  are  very 
liable  to  be  hornless.  I  have  been  informed  by  a  trustworthy 
witness,  who  purposely  inspected  a  flock  of  these  same  sheep 
during  the  lambing  season,  that  the  horns  at  birth  are  generally 
more  fully  developed  in  the  male  than  the  female.  Mr.  J.  Feel 
crossed  his  Lonk  sheep,  both  sexes  of  which  always  bear  horns, 
with  hornless  Leicesters  and  hornless  Shropshire  Downs;  and 
the  result  was  that  the  male  ofifepring  had  their  horns  con- 
siderably reduced,  whilst  the  females  were  wholly  destitute  of 
them.  These  several  facts  indicate  that,  with  sheep,  the  horns 
are  a  much  less  firmly  fixed  character  in  the  females  than  in 
the  males;  and  this  leads  us  to  look  at  the  horns  as  properly 
of  masculine  origin. 

With  the  adult  musk-ox  {Chnbos  moschatua)  the  horns  of  the 
male  are  larger  than  those  of  the  female,  and  in  the  latter  the 
bases  do  not  touch.^^  In  regard  to  ordinary  cattle  Mr.  Blyth 
remarks :  "  In  most  of  the  wild  bovine  animals  the  horns  are 
both  longer  and  thicker  in  the  bull  than  in  the  cow,  and  in 
the  cow-banteng  {Bo$  sondaicus)  the  horns  are  remarkably 
small,  and  inclined  much  backwards.  In  the  domestic  races 
of  cattle,  both  of  the  humped  and  humpless  types,  the  horns 
are  short  and  thick  in  the  bull,  longer  and  more  slender  in  the 
cow  and  ox;  and  in  the  Indian  buffalo,  they  are  shorter  and 
thicker  in  the  bull,  longer  and  more  slender  in  the  cow.  In 
the  wild  gaour  {B,  gauriis)  the  horns  are  mostly  both  longer 
"  and  thicker  in  the  bull  than  in  the  cow.""  Dr.  Forsyth  Major 
also  informs  me  that  a  fossil  skull,  believed  to  be  that  of  the 
female  Bos  etrtucuB,  has  been  found  in  the  Yal  d'Amo,  which  ib 
wholly  without  horns.  In  the  Rhinoceros  simus,  as  I  may  add, 
the  horns  of  the  female  are  generally  longer  but  less  powerful 
than  in  the  male;  and  in  some  other  species  of  rhinoceros  they 

"  Gray,  *  Catalogue  Mamm.  Brit,     ricana,'  p.  278. 
Mus.'  part  iii.  1852,  p.  160.  "  *  Land  and  Water/   1867,  p. 

^*  Richardson, '  Fauna  Bor.  Ame-     346, 
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are  said  to  be  shorter  in  the  female.^'  From  these  yarious  facts 
we  may  infer  as  probable  that  horns  of  all  kinds,  even  when  they 
are  equally  developed  in  the  two  sexes,  were  primarily  acquired 
by  the  male  in  order  to  conquer  other  males,  and  haye  been 
transferred  more  or  less  completely  to  the  female. 

The  effects  of  castration  deserye  notice,  as  throwing  light  on 
this  same  point.  Stags  after  the  operation  never  renew  their 
horns.  The  male  reindeer,  however,  must  be  excepted,  as  after 
castration  he  does  renew  them.  This  fact,  as  well  as  the  pos- 
session of  horns  by  both  sexes,  seems  at  first  to  prove  that  the 
horns  in  this  species  do  not  constitute  a  sexual  character ;"  but 
as  they  are  developed  at  a  very  early  age,  before  the  sexes 
differ  in  constitution,  it  is  not  surprising  that  they  should  be 
unaffected  by  castration,  even  if  they  were  aboriginally  acquired 
by  the  male.  With  sheep  both  sexes  properly  bear  horns;  and 
I  am  informed  that  with  Welch  sheep  the  horns  of  the  males  are 
considerably  reduced  by  castration;  but  the  degree  depends 
much  on  the  age  at  wjiich  the  operation  is  performed,  as  is  like- 
wise the  case  with  other  animals.  Merino  rams  have  large  horns, 
whilst  the  ewes  "  generally  speaking  are  without  horns  ;^  and  in 
this  breed,  castration  seems  to  produce  a  somewhat  greater 
effect,  so  that  if  performed  at  an  early  age  the  horns  "  remain 
"  almost  tmdeveloped.'*"  On  the  Guinea  coast  there  is  a  breed 
in  which  the  females  never  bear  horns,  and,  as  Mr.  Winwood 
Beade  informs  me,  the  rams  after  castration  are  quite  desti- 
tute of  them.  With  cattle,  the  horns  of  the  males  are  much 
altered  by  castration;  for  instead  of  being  short  and  thick, 
they  become  longer  than  those  of  the  cow,  but  otherwise  re- 
semble them.  The  Antilope  hezoartica  offers  a  somewhat  ana- 
logous case :  the  males  have  long  straight  spiral  horns,  nearly 
parallel  to  each  other,  and  directed  backwards;  the  females 
occasionally  bear  horns,  but  these  when  present  are  of  a  veiy 
different  shape,  for  they  are  not  spiral,  and  spreading  widely, 
bend  round  with  the  points  forwards.  Now  it  is  a  remarkable  feet 
that,  in  the  castrated  male,  as  Mr.  Blyth  informs  me,  the  horns 
are  of  the  same  peculiar  8hax)e  as  in  the  female,  but  longer  and 
thicker.  If  we  may  judge  from  analogy,  the  female  probably 
shews  us,  in  these  two  cases  of  cattle  and  the  antelope,  the  former 


"  Sir  Andrew  Smith,  'JZoology 
of  S.  Africa,*  pi.  xix.  Owen,  *  Ana- 
tomy of  Vertebrates,*  vol.  iii.  p.  624. 

'^  This  is  the  conclusion  of 
Seidlitz,  *  Die  Darwinsche  Theorie,' 
1871,  p.  47. 

"  1  am  mnch  obliged  to  Prof, 
Victor  Carus,  for  having  made  en- 


quiries for  me  in  Saxony  on  this 
subject.  H.  von  Nathusius  (*  Vieh- 
zucht,'  1872,  p.  64)  says  that  the 
horns  of  sheep  castrated  at  an  early 
period,  either  altogether  disappear 
or  remain  as  mere  rudiments;  but 
I  do  not  know  whether  he  refers 
to  merinos  or  to  ordinary  breeds. 
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condition  of  the  horns  in  some  early  progenitor  of  each  species. 
But  why  castration  should  lead  to  the  reappearance  of  an  early 
condition  of  the  horns  cannot  he  explained  with  any  certainty. 
Nevertheless,  it  seems  probable,  that  in  nearly  the  same  manner 
as  the  constitutional  disturbance  in  the  ofbpring,  caused  by  a 
cross  between  two  distinct  species  or  races,  often  leads  to  the 
reappearance  of  long-lost  characters;^'  so  here,  the  disturbance 
in  the  constitution  of  the  indiyidual,  resulting  &om  castration, 
produces  the  same  effect. 

The  tusks  of  the  elephant,  in  the  different  species  or  races, 
differ  according  to  sex,  nearly  as  do  the  horns  of  ruminants.  In 
India  and  Malacca  ilie  males  alone  are  provided  with  well- 
developed  tusks.  The  elephant  of  Ceylon  is  considered  by  most 
naturalists  as  a  distinct  race,  but  by  some  as  a  distinct  species, 
and  here  "  not  one  in  a  hundred  is  found  with  tusks,  the  few 
"  that  possess  them  being  exclusively  males."  ^  The  African 
elephant  is  undoubtedly  distinct,  and  the  female  has  large  well- 
developed  tusks,  though  not  so  large  as  those  of  the  male. 

These  differences  in  the  tusks  of  the  several  races  and  species 
of  elephants — ^the  great  variability  of  the  horns  of  deer,  as 
notably  in  the  wild  reindeer — ^the  occasional  presence  of  horns 
in  the  female  Antilope  hezoartica,  and  their  frequent  absence  in 
the  female  of  Antilocapra  americana — the  presence  of  two  tusks 
in  some  few  male  narwhals — ^the  complete  absence  of  tusks  in  some 
female  walruses — are  all  instances  of  the  extreme  variability  of 
secondary  sexual  characters,  and  of  their  liability  to  differ  in 
closely-allied  forms. 

Although  tusks  and  horns  appear  in  all  cases  to  have  been 
primarily  developed  as  sexual  weapons,  they  often  serve  other 
purposes.  The  elephant  uses  his  tusks  in  attacking  the  tiger ; 
according  to  Bruce,  he  scores  the  trunks  of  trees  until  they  can 
be  thrown  down  easily,  and  he  likewise  thus  extracts  the  fari- 
naceous cores  of  palms ;  in  Africa  he  often  uses  one  tusk,  always 
the  same,  to  probe  the  ground  and  thus  ascertain  whether  it  will 
bear  his  weight.  The  common  bull  defends  the  herd  with  his 
horns;  and  the  elk  in  Sweden  has. been  known,  according  to 
Lloyd,  to  strike  a  wolf  dead  with  a  single  blow  of  his  great 
horns.  Many  similar  facts  could  be  given.  One  of  the  most 
curious  secondary  uses  to  which  the  horns  of  an  animal  may 
be  occasionally  put,  is  that  observed  by  Captain  Hutton"  with 

*•  I  have   given  various  experi-  *•  Sir  J.  Emerson  Tcnnent,  *  Cey- 

ments  and  other  evidence  proving  Ion,'   1859,   vol.   ii.   p.   274.      For 

that  this  is  the  case,  in  my  *  Varia-  Malacca, '  Joornal  of  Indian  Archi- 

tion  of  Animals  and  Plants  under  pelago,'  vol.  iv.  p.  357. 

Domestication,'  vol.  ii.,  1868,  pp.  39  «»  *  Calcutta  Journal  of  Nat.  Hist.' 

_47.  vol.  ii.  1843,  p.  526. 
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tho  wild  goat  {Capra  mgagruB)  of  the  Himalayas  and,  as  it  is  also 
said,  with  the  ibex,  namely,  that  when  the  male  accidentally  &U8 
from  a  height  he  bends  inwards  his  head,  and  by  alighting  on 
his  massive  horns  breaks  the  shock.  The  female  cannot  thus 
use  her  horns,  which  are  smaller,  bnt  fsom  her  more  quiet 
disposition  she  does  not  need  this  strange  kind  of  shield  so 
mnch. 

Each  male  animal  uses  his  weapons  in  his  own  peculiar 
fashion.  The  common  ram  makes  a  charge  and  butts  with 
such  force  with  the  bases  of  his  horns,  that  I  haye  seen  a  power- 
fed  man  knocked  over  like  a  child.  Goats  and  certain  species  of 
sheep,  for  instance  the  Ovis  cycloceroi  of  A^hanistan,"  rear  on 
their  hind  legs,  and  then  not  only  butt,  but "  make  a  cut  down 
"  and  a  jerk  up,  with  the  ribbed  front  of  their  scimitar-shaped 
"  horn,  as  with  a  sabre.  When  the  0.  cydoceros  attacked  a  large 
'*  domestic  ram,  who  was  a  noted  bruiser,  he  conquered  him  by 
"  the  sheer  novelty  of  his  mode  of  fighting,  always  closing  at 
once  with  his  adversary,  and  catching  him  across  the  face  and 
nose  with  a  sharp  drawing  jerk  of  the  head,  and  then  bounding 
"  out  of  the  way  before  the  blow  could  be  returned."  In 
Pembrokeshire  a  male  goat,  the  master  of  a  flock  which  during 
several  generations  had  run  wild,  was  known  to  have  killed  several 
males  in  single  combat;  this  goat  possessed  enormous  horns, 
measuring  thirty-nine  inches  in  a  straight  line  from  tip  to 
tip.  The  common  bull,  as  every  one  knows,  gores  and  tosses  his 
opponent ;  but  the  Italian  buffiilo  is  said  never  to  use  his  horns, 
he  gives  a  tremendous  blow  with  his  convex  forehead,  and  then 
tramples  on  his  fallen  enemy  with  his  knees — an  instinct  which 
the  common  bull  does  not  possess."  Hence  a  dog  who  pins  a 
buffalo  by  the  nose  is  immediately  crushed.  We  must,  however, 
remember  that  the  Italian  bu£&Jo  has  been  long  domesticated, 
and  it  is  by  no  means  certain  that  the  wild  parent-form  had 
similar  horns.  Mr.  Bartlett  informs  me  that  when  a  female 
Gax)e  buffalo  (fiubalus  caffer)  was  turned  into  an  enclosure 
with  a  bull  of  the  same  species,  she  attacked  him,  and  he  in 
return  pushed  her  about  with  great  violence.  But  it  was 
manifest  to  Mr.  Bartlett  that,  had  not  the  buU  shewn  dignified 
forbearance,  he  could  easily  have  killed  her  by  a  single  lateral 
thrust  with  his  immense  horns.  The  giraffe  uses  his  short 
hair-covered  horns,  which  are  rather  longer  in  the  male  than 
in  the  female,  in  a  curious  manner ;  for,  with  his  long  neck,  he 
swings  his  head  to  either  side,  almost  upside  down,  with  such 

••   Mr.     Birth,    in    *  Land    and  goats  see  the  *  Field,*  1869,  p.  150. 

Water,'   March,    1867,  p.    134,  on  "  M.  E.  M.  Bailly,  'Sur  I'nsage 

the  authority  of  Capt.  Hntton  and  des  Comes,'  &c.,   ^Annal.   des   Sc 

others.  For  the  wild  Pembrokeshire  Nat.'  torn.  ii.  1824,  p.  369. 
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With  antelopes  it  is  sometimes  difficult  to  imagine  bov  they 
can  poEsibly  nse  their  curionsly-shaped  horns ;  thns  the  spring- 
boc  {Ant.  tudian)  has  rather  short  upright  horns,  with  the 
sharp  points  bent  inwards  almost  at  right  angles,  so  as  to  face 
each  other ;  Mr.  Bartlett  does  act  know  how  they  are  osed,  bnt 
snggeats  that  they  would  inflict  a  fearfal  wound  down  each  side 
of  tho  face  of  an  antagonist.    The  slightly-onrred  homa  of  the 


Fig.  <3,   OiTx  leucoryx.  luils  (fnm  Ute  Knomlej  Utugnle); 

Oryt;  Uucoryx  (fig.  63)  are  directed  backwards,  and  are  of  snch 
length  that  their  points  reach  beyond  the  middle  of  the  back, 
over  which  they  extend  in  almost  parallel  lines.  Thns  they 
seem  singularly  ill-fitted  for  fightii^i  bnt  Ur.  Bartlett  informs 
me  that  when  two  of  these  animals  prepare  for  battle,  they  kneel 
down,  with  their  heads  between  their  fore  legs,  and  in  this 
attitude  the  horns  stand  nearly  parallel  and  close  to  the  ground, 
with  the  points  directed  forwards  and  a  little  upwards.  The  com- 
batants then  gradually  approach  each  other,  and  each  endeavours 
to  got  tho  nptumed  points  under  the  body  of  the  other;  if  one 
succeeds  in  doing  this,  be  suddenly  springs  up,  throwing  up  hia 
head  at  the  same  time,  and  can  thus  wound  or  perhaps  even 
transfix  hia  antagoniat.  Both  animals  always  kneel  down,  so  as 
to  guard  aa  far  as  possible  againat  this  manceuTre.  It  has  been 
recorded  that  one  of  these  antelopes  has  used  hia  horns  with 
effect  even  againat  a  lion ;  yet  from  being  forced  to  place  his 
head  between  the  fore-l%s  in  order  to  bring  the  points  of  the 
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horns  forward,  he  would  generally  be  under  a  great  disadvantage 
when  attacked  by  any  other  animal  It  is,  therefore,  not 
probable  that  the  horns  have  been  modified  into  their  present 
great  length  and  peculiar  position,  as  a  protection  against  beasts 
of  prey.  We  can  however  see  that,  as  soon  as  some  ancient 
male  progenitor  of  the  Oryx  acquired  moderately  long  horns, 
directed  a  little  backwards,  he  would  be  compelled,  in  his  battles 
with  rival  males,  to  bend  his  head  somewhat  inwards  or  down- 
wards, as  is  now  done  by  certain  stags ;  and  it  is  not  improbable 
that  he  might  have  acquired  the  habit  of  at  first  occasionally  and 
afterwards  of  regularly  kneeling  down.  In  this  case  it  is  almost 
certain  that  the  males  which  possessed  the  longest  horns  would 
have  had  a  great  advantage  over  others  with  shorter  horns ;  and 
then  the  horns  would  gradually  have  been  rendered  longer  and 
longer,  through  sexual  selection,  until  they  acquired  their  present 
extraordinary  length  and  position. 

With  stags  of  many  kinds  the  branches  of  the  horns  offer  a 
curious  case  of  difficulty ;  for  certainly  a  single  straight  point 
would  inflict  a  much  more  serious  wound  than  several  diverging 
ones.  In  Sir  Philip  Egerton's  museum  there  is  a  horn  of  the 
red-deer  (jOerwa  daphus),  thirty  inches  in  length,  with  "not 
"  fewer  than  fifteen  snags  or  branches;"  and  at  Moritzburg 
there  is  still  preserved  a  pair  of  antlers  of  a  red-deer,  shot  in 
1699  by  Frederick  I.,  one  of  which  bears  the  astonishing  number 
of  thirty-three  branches  and  the  other  twenty-seven,  making 
altogether  sixty  branches.  Richardson  figures  a  pair  of  antlers 
of  the  wild  reindeer  with  twenty-nine  points.**  From  the 
manner  in  which  the  horns  are  branched,  and  more  especially 
from  deer  being  known  occasionally  to  fight  together  by  kicking 
with  their  fore-feet,^  M.  Bailly  actually  comes  to  the  conclusion 
that  their  horns  are  more  injurious  than  usefcd  to  them  ?  But 
this  author  overlooks  the  pitched  battles  between  rival  males. 
As  I  felt  much  perplexed  about  the  use  or  advantage  of  the 
branches,  I  applied  to  Mr.  McNeill  of  Colonsay,  who  has  long 
and  carefully  observed  the  habits  of  red-deer,  and  he  informs 
me  that  he  has  never  seen  some  of  the  branches  brought  into 
use,  but  that  the  brow  antlers,  from  inclining  downwards,  ate  a 
great  protection  to  the  forehead,  and  their  points  are  likewise 


**  On  the  horns  of  red-deer, 
Owen,  <  British  Fossil  Mammals,' 
1846,  p.  478;  Richardson  on  the 
horns  of  the  reindeer,  *  Fauna  Bor. 
Americana,'  1829,  p.  240.  I  am 
indebted  to  Prof.  Victor  Carns,  for 
the  Moritzburg  case. 

«  Hon.  J.  D.    Catdn   ('Ottawa 


Acad,  of  Nat.  Science,'  May,  1868, 
p.  9),  says  that  the  American  deer 
fight  with  their  fore-feet,  after 
**the  question  of  superiority  has 
«  been  once  settled  and  acknowledged 
"  in  the  herd."  Bailly,  *  Sur  I'usage 
des  Comes,'  'Annales  des  Sc  Nat.* 
torn.  ii.  1824,  p.  371. 
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iLsed  in  attack.  Sir  Philip  Egerton  also  informs  me  both  as  to 
red-deer  and  fallow-deer  that,  in  fighting,  they  suddenly  dash 
together,  and  getting  their  horns  fixed  against  each  other's 
bodies,  a  desperate  struggle  ensues.  When  one  is  at  last  forced 
to  yield  and  turn  round,  the  yictor  endeayours  to  plunge  his 
brow  antlers  into  his  defeated  foe.  It  thus  appears  that  the 
upper  branches  are  used  chiefly  or  exclusively  for  pushing  and 
fencing.  Nevertheless  in  some  species  the  upper  branches  are 
used  as  weapons  of  offence;  when  a  man  was  attacked  by  a 
wapiti  deer  {Cervus  canadensis)  in  Judge  Gaton's  park  in 
Ottawa,  and  several  men  tried  to  rescue  him,  the  stag  "  never 
nused  his  head  from  the  ground ;  in  fact,  he  kept  his  face  almost 
flat  on  the  ground,  with  his  nose  nearly  between  his  fore  feet, 
"  except  when  he  rolled  his  head  to  one  side  to  take  a  new 
"  observation  preparatory  to  a  plunge."  In  this  position  the 
ends  of  the  horns  were  directed  against  his  adversaries.  "  In 
roUing  his  head  he  necessarily  raised  it  somewhat,  because  his 
antlers  were  so  long  that  he  could  not  roll  his  head  without 
raising  them  on  one  side,  while,  on  the  other  side,  they  touched 
the  ground."  The  stag  by  this  procedure  gradually  drove  the 
party  of  rescuers  backwards,  to  a  distance  of  150  or  200  feet ; 
and  the  attacked  man  was  killed.^ 

Although  the  horns  of  stags  are  efficient  weapons,  there  can, 
I  think  be  no  doubt  that  a  single  point  would  have  been  much 
more  dangerous  than  a  branched  antler ;  and  Judge  Caton,  who 
has  had  large  experience  with  deer,  fully  concurs  in  this  conclu- 
sion. Nor  do  the  branching  horns,  though  highly  important  as 
a  means  of  defence  against  rival  stags,  appear  perfectly  well 
adapted  for  this  purpose,  as  they  are  liable  to  become  interlocked. 
The  suspicion  has  therefore  crossed  my  mind  that  they  may 
serve  in  part  as  ornaments.  That  the  branched  antlers  of  stags 
as  well  as  the  elegant  lyrated  horns  of  certain  antelopes,  with 
their  graceful  double  curvature,  (fig.  64),  are  ornamental  in  our 
eyes,  no  one  will  dispute.  If,  then,  the  horns,  like  the  splendid 
accoutrements  of  the  knights  of  old,  add  to  the  noble  appearance 
of  stags  and  antelopes,  they  may  have  been  modified  partly  for 
this  purpose,  though  mainly  for  actual  service  in  battle;  but  I 
have  no  evidence  in  favour  of  this  belief, 

An  interestiog  case  has  lately  been  published,  from  which  it 
appears  that  the  horns  of  a  deer  in  one  district  in  the  United 
Statesare  now  being  modified  through  sexual  andnatural  selection. 
A  writer  in  an  excellent  American  Journal  ^  says,  that  he  has 

'*  See  a  most  interesting  account         '^  '  The    American    Naturalist,' 
in  the   Appendix    to    Hon.    J.   D.     Dec.  1869,  p.  552. 
Caton's  paper,  as  above  quoted. 
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hunted  for  the  last  twentj-oue  years  in  the  Adirondacka,  where 
the  Ctrma  virginianiu  ahounda.  Ahout  fourteen  years  Kgp  be 
first  heard  of  ipifce-hom  bueki.  These  became  from  year  to  year 
more  common ;  ahout  fire  yeora  ago  he  abot  one,  and  afterwards 
another,  and  now  they  are  frequently  killed.  "  The  apike-bom 
"  differs  greatly  from  the  common  antler  of  the  C.  virginiantu. 


Fig.  U.    Smptiotna  Kada  ([mm  Sir  Andnw  amltb's  ■  Zwlogj  of  SodUi  Afrka "]. 

"  It  consists  of  a  single  spike,  more  slender  than  the  antler,  and 
"  scarcely  half  so  long,  projecting  forward  from  the  hrow,  and 
"  t«rminatfiig  in  a  Tery  sharp  point.    It  gives  a  considerable 
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**  adyantage  to  its  possessor  oyer  the  common  buck.  Besides 
"  enabling  him  to  run  more  swiftly  through  the  thick  woods  and 
nnderbmsh  (eyery  hunter  knows  that  does  and  yearling 
bucks  run  much  more  rapidly  than  the  large  bucks  when 
"  armed  with  their  cumbrous  antlers),  the  spike-horn  is  a  more 
eflfective  weapon  than  the  common  antler.  With  this  adyantage 
the  spike-horn  bucks  are  gaining  upon  the  common  bucks,  and 
may,  in  time,  entirely  supersede  them  in  the  Adirondacks. 
Undoubtedly,  the  first  spike-horn  buck  was  merely  an  acci- 
"  dental  freak  of  nature.  But  his  spike-horns  gaye  him  an 
adyantage,  and  enabled  him  to  propagate  his  peculiarity.  His 
descendants  haying  a  like  adyantage,  haye  propagated  the 
peculiarity  in  a  constantly  increasing  ratio,  till  they  are 
slowly  crowding  the  antlered  deer  from  the  region  they 
"  inhabit."  A  critic  has  well  objected  to  this  account  by  asking, 
why,  if  the  simple  horns  are  now  so  adyantageous,  were  the 
branched  antlers  of  the  parent-form  eyer  deyeloped  ?  To  this  I 
can  only  answer  by  remarking,  that  a  new  mode  of  attack  with 
new  weapons  might  be  a  great  adyantage,  as  shewn  by  the  case 
of  the  Ovis  cydoceros,  who  thus  conquered  a  domestic  ram  famous 
for  his  fighting  power.  Though  the  branched  antlers  of  a  stag 
are  well  adapted  for  fighting  with  his  riyals,  and  though  it 
might  be  an  adyantage  to  the  prong-homed  yariety  slowly  to 
acquire  long  and  branched  horns,  if  he  had  to  fight  only 
with  othera  of  the  same  kind,  yet  it  by  no  means  follows  that 
branched  horns  would  be  the  best  fitted  for  conquering  a  foe 
differently  armed.  In  the  foregoing  case  of  the  Oryx  leucoryx,  it 
is  almost  certain  that  the  yictory  would  rest  with  an  antelope 
haying  short  horns,  and  who  therefore  did  not  need  to  kneel 
down,  though  an  oryx  might  profit  by  haying  still  longer  horns, 
if  he  fought  only  with  his  proper  riyals. 

Male  quadrupeds,  which  are  furnished  with  tusks,  use  them  in 
yarious  ways,  as  in  the  case  of  horns.  The  boar  strikes  laterally 
and  upwards;  the  musk-deer  downwards  with  serious  effect.^ 
The  walrus,  though  haying  so  short  a  neck  and  so  unwieldy  a 
body,  "can  strike  either  upwards,  or  downwards,  or  sideways,  with 
"  equal  dexterity.""  I  was  informed  by  the  late  Dr.  Falconer, 
that  the  Indian  elephant  fights  in  a  different  manner  according 
to  the  position  and  cmrature  of  his  tusks.  When  they  are 
directed  forwards  and  upwards  he  is  able  to  fling  a  tiger  to  a 
great  distance — it  is  said  to  eyen  thirty  feet;  when  they  are 
short  and  turned  downwards  he  endeayours  suddenly  to  pin  the 

**  Pallas,  'Spicilegia^  Zoologica,'  ^  Lamont,  <  Seasons  with  the  Sea- 
fasc.  xiii.  1779,  p.  18,    '  Horses,'  1861,  p.  141. 
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tiger  to  the  ground  and,  in  consequence,  is  dangerous  to  the 
rider,  who  is  liable  to  be  jerked  off  the  howdah.^ 

Very  few  male  quadrupeds  possess  weapons  of  two  distinct 
kinds  specially  adapted  for  fighting  with  riTal  males.  The  male 
muntjac-deer  (Cerrulus),  however,  offers  an  exception,  as  he  is 
provided  with  horns  and  exserted  canine  teeth.  But  we  may 
infer  from  what  follows  that  one  form  of  weapon  has  oftoi 
been  replaced  in  the  course  of  ages  by  another.  With  ruminants 
the  development  of  horns  generally  stands  in  an  inverse  relation 
with  that  of  even  moderately  developed  canine  teeth.  Thus 
camels,  guanacoes,  chevrotains,  and  musk-deer,  are  hornless, 
and  they  have  efficient  canines;  these  teeth  being  "always  of 
"  smaller  size  in  the  females  than  in  the  males."  The  CamelidiB 
have,  in  addition  to  their  true  canines,  a  pair  of  canine-shaped 
incisors  in  their  upper  jaws.'^  Male  deer  and  antelopes,  on  the 
other  hand,  possess  horns,  and  they  rarely  have  canine  teeth; 
and  these,  when  present,  are  always  of  small  size,  so  that  it  is 
doubtful  whether  they  are  of  any  service  in  their  battles.  In 
Antilope  montana  they  exist  only  as  rudiments  in  the  young 
male,  disappearing  as  he  grows  old ;  and  they  are  absent  in  the 
female  at  all  ages ;  but  the  females  of  certain  other  antelopes 
and  of  certain  deer  have  been  known  occasionally  to  exhibit 
rudiments  of  these  teeth.^  StaUions  have  small  canine  teeth, 
which  are  either  quite  absent  or  rudimentary  in  the  mare;  but 
they  do  not  appear  to  be  used  in  fighting,  for  stallions  bite 
with  their  incisors,  and  do  not  open  their  mouths  wide  like 
camels  and  guanacoes.  Whenever  the  adult  male  posseeses 
canines,  now  inefficient,  whilst  the  female  has  either  none  or 
mere  rudiments,  we  may  conclude  that  the  early  male  pro- 
genitor of  the  species  was  provided  with  efficient  canines,  which 
have  been  partially  transferred  to  the  females.  The  reduction  of 
these  teeth  in  the  males  seems  to  have  followed  from  some 
change  in  their  manner  of  fighting,  often  (but  not  in  the  horse) 
caused  by  the  development  of  new  weapons. 

Tusks  and  horns  are  manifestly  of  high  importance  to  their 


**  See  also  Corse  ('Philosoph. 
Transact.'  1799,  p.  212)  on  the 
manner  in  which  the  short-tusked 
Mooknah  variety  attacks  other  ele- 
phants. 

•*  Owen,  'Anatomy  of  Verte- 
brates/ vol.  iii.  p.  349. 

"  See  RUppell  (in  *  Proc.  Zoolog. 
Soc'  Jan.  12,  1836,  p.  3)  on  the 
canines  in  deer  and  antelopes,  with 
^  note  by  Mr.  Martin  on  a  female 


American  deer.  See  also  Falconer 
Q  Palseont.  Memoirs  and  Notes/ 
vol.  i.  1 868,  p.  576)  on  canines  in 
an  adult  female  deer.  In  old  males 
of  the  musk-deer  the  canines  (Pallas, 
*Spic  Zoolog/  fasc.  xiii.  1779,  p. 
18)  sometimes  grow  to  the  length 
of  three  inches,  whilst  in  old  females 
a  rudiment  projects  scarcely  half 
an  inch  above  the  gums. 


Chap.  XVII.    Mammals — Greater  Size  of  Male.         5 1 S 


possessors,  for  their  deyelopment  consumes  much  organised 
matter.  A  single  tusk  of  the  Asiatic  elephant — one  of  the 
extinct  woolly  species— and  of  the  African,  elephant,  have  been 
known  to  weigh  respectively  150, 160,  and  180  pounds ;  and 
even  greater  weights  have  been  given  by  some  authors."  With 
door,  in  which  the  horns  are  periodically  renewed,  the  drain  on 
the  constitution  must  be  greater ;  the  horns,  for  instance,  of  the 
moose  weigh  from  fifty  to  sixty  pounds,  and  those  of  the 
extinct  Irish  elk  from  sixty  to  seventy  pounds — ^the  skull  of  the 
latter  weighing  on  an  average  only  five  pounds  and  a  quarter. 
Although  the  horns  are  not  periodically  renewed  in  sheep,  yet 
their  development,  in  the  opinion  of  many  agriculturists,  entails 
a  sensible  loss  to  the  breeder.  Stags,  moreover,  in  escaping 
from  beasts  of  prey  are  loaded  with  an  additional  weight  for  the 
race,  and  are  greatly  retarded  in  passing  through  a  woody 
country.  The  moose,  for  instance,  with  horns  extending  five 
and  a  half  feet  from  tip  to  tip,  although  so  skilful  in  their  use 
that  he  will  not  touch  or  break  a  twig  when  walking  quietly, 
cannot  act  so  dexterously  whilst  rushing  away  from  a  pack 
of  wolves.  "During  his  progress  he  holds  liis  nose  up,  so 
"  as  to  lay  the  horns  horizontally  back ;  and  in  this  attitude 
"  cannot  see  the  ground  distinctly.""  The  tips  of  the  horns  of 
the  great  Irish  elk  were  actually  eight  feet  apart !  Whilst  the 
horns  are  covered  with  velvet,  which  lasts  with  the  red-deer  for 
about  twelve  weeks,  they  are  extremely  sensitive  to  a  blow ;  so 
that  in  Germany  the  stags  at  this  time  somewhat  change  their 
habits,  and  avoiding  dense  forests,  frequent  young  woods  and 
low  thicketa'^  These  facts  remind  us  that  male  birds  have 
acquired  ornamental  plumes  at  the  cost  of  retarded  flight,  and 
other  omamentfi  at  the  cost  of  some  loss  of  power  in  their  battles 
with  rival  males. 

With  manmials,  when,  as  is  often  the  case,  the  sexes  differ  in 
size,  the  males  are  almost  always  larger  and  stronger.  I  am 
informed  by  Mr.  Qould,  that  this  holds  good  in  a  marked 
manner  with  the  marsupials  of  Australia,  the  males  of  which 
appear  to  continue  growing  xmtil  an  unusually  late  age.  But 
the  most  extraordinary  case  is  that  of  one  of  the  seals  (CaUor- 
hinu9  ursinus),  a  full-grown  female  weighing  less  than  one-sixth 
of  a  full-grown  male.**     Dr.  Gill  remarks  that  it  is  with  the 

»»  Emerson    Tennent,    'Ceylon,'  143.     See     also    Owen,     *  British 

1859,  vol.  ii.  p.  275 ;  Owen,  *  Bri-  Fossil  Mammals,'  on  the  Irish  elk, 

tish  Fossil  Mammals,'  1846,  p.  245.  pp.  447,  455. 

»•  Richardson,  *  Fauna  Bor.  Ame-         **  *  Forest  Creatures/  by  C.  Boner, 

ricana,'  on  the  moose,  Akes  palmata^  1861,  p.  60. 

pp.  236,  237 ;  on  the  expanse  of  the         ■•  See  the  verv  interesting  paper 

horns,  »Land  and  Water,'  1869,  p.  by  Mr.  J.  A.  Allen  in  'Bull.  Mus. 


5i6 


The  Descent  of  Man, 


Part  II. 


polygamous  seals,  the  males  of  which  are  well  known  to  fight 
savagely  together,  that  the  sexes  differ  much  in  size;  the  mono- 
gamous species  differing  but  little.  Whales  also  afford  eyidenoe 
of  the  relation  existing  between  the  pugnacity  of  the  males  and 
their  large  size  compared  with  that  of  the  female ;  the  males  of 
the  right-whales  do  not  fight  together,  and  they  are  not  larger, 
but  rather  smaller,  than  their  females ;  on  the  other  hand,  male 
sperm-whales,  fight  much  together,  and  their  bodies  are  "  often 
"  found  scarred  with  the  imprint  of  their  rival's  teeth,'*  and 
they  are  double  the  size  of  the  females.  The  greater  strength  of 
the  male,  as  Hunter  long  ago  remarked,''  is  invariably  displayed 
in  those  parts  of  the  body  which  are  brought  into  action  in 
fighting  with  rival  males — for  instance,  in  the  massive  neck  of 
the  bull.  Male  quadrupeds  are  also  more  courageous  and 
pugnacious  than  the  females.  There  can  be  little  doubt  that 
these  characters  have  been  gained,  partly  through  sexual  selec- 
tion, owing  to  a  long  series  of  victories  by  the  stronger  and 
more  courageous  males  over  the  weaker,  and  partly  through  the 
inherited  effects  of  use.  It  is  probable  that  the  successive 
variations  in  strength,  size,  and  courage,  whether  due  to  mere 
variability  or  to  the  effects  of  use,  by  the  accumulation  of  which 
male  quadrupeds  have  acquired  these  characteristic  qualities, 
occurred  rather  late  in  life,  and  were  consequently  to  a  large 
extent  limited  in  their  transmission  to  the  same  sex. 

From  these  considerations  I  was  anxious  to  obtain  information 
as  to  the  Scotch  deerhound,  the  sexes  of  which  differ  more  in 
size  than  those  of  any  other  breed  (though  bloodhoxmds  differ 
considerably),  or  than  in  any  wild  canine  species  known  to  me. 
Accordingly,  I  applied  to  Mr.  Cupples,  well-known  for  his 
success  wi^  this  breed,  who  has  weighed  and  measured  many 
of  his  own  dogs,  and  who  has  with  great  kindness  collected  for 
me  the  following  facts  from  various  sources.  Fine  male  dogs, 
measured  at  the  shoulder,  range  from  28  inches,  which  is  low, 
to  88  or  even  34  inches  in  height ;  and  in  weight  fix)m  ;80 
pounds,  which  is  light,  to  120  pounds,  or  even  more.  The 
females  range  in  height  from  23  to  27,  or  even  to  28  inches ;  and 
in  weight  from  50  to  70,  or  even  80  pounds.*®    Mr.  Cupples 


Comp.  Zoolog.  of  Cambridge,  United 
States,'  Tol.  ii.  No.  1,  p.  82.  The 
weights  were  ascertained  by  a  care- 
ful obserrer,  Capt.  Bryant  Dr. 
Gill  in  *The  American  Naturalist,' 
Jan.  1871,  Prof.  Shaler  on  the 
relatire  sice  of  the  sexes  of  whales, 
American  Naturalist,'  Jan.  1875 


*'  <  Animal  Economy,'  p.  45. 

'*  See  also  Richardson's  '  Manual 
on  the  Dog,'  p.  59.  Much  valuable 
information  on  the  Scottish  deer- 
hound  is  given  by  Mr.  McNeill, 
who  fimt  called  attention  to  the 
inequality  in  size  between  the  sexes, 
in  Scrop«'ii  <  Ai*t  of  Deer  Stalking.' 
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oonclades  that  from  95  to  100  pounds  for  the  male,  and  70  for 
the  female,  wonld  be  a  safe  average;  but  there  is  reason  to 
believe  that  formerly  both  sexes  attained  a  greater  weight. 
Mr.  Gupples  has  weighed  puppies  when  a  fortnight  old ;  in  one 
litter  the  average  weight  of  four  males  exceeded  that  of  two 
females  by  six  and  a  half  ounces ;  in  another  litter  the  average 
weight  of  four  males  exceeded  that  of  one  female  by  less  than 
one  ounce;  the  same  males  when  three  weeks  old,  exceeded 
the  female  by  seven  and  a  half  oimces,  and  at  the  age  of  six 
weeks  by  nearly  fourteen  oimces.     Mr.  Wright  of  Teldersley 
House,  in  a  letter  to  Mr.  Cupples,  says :  "  I  have  taken  notes  on 
"  the  sizes  and  weights  of  puppies  of  many  litters,  and  as  far  as 
"  my  experience  goes,  dog-puppies  as  a  rule  difTer  very  little 
''  from  bitches  till  they  arrive  at  about  five  or  six  months  old ; 
"  and  then  the  dogs  begin  to  increase,  gaining  upon  the  bitches 
*'  both  in  weight  and  size.    At  birth,  and  for  several  weeks 
"  afterwards,  a  bitch-puppy  will  occasionally  be  larger  than  any 
**  of  the  dogs,  but  they  are  invariably  beaten  by  them  later." 
Mr.  McNeill,  of  Colonsay,  concludes  that  "the  males  do  not 
"  attain  their  full  growth  till  over  two  years  old,  though  the 
"  females  attain  it  sooner."    According  to  Mr.  Cupples'  expe- 
rience, male  dogs  go  on  growing  in  stature  till  they  are  from 
twelve  to  eighteen  months  old,  and  in  weight  till  from  eighteen 
to  twenty-four  months  old ;  whilst  the  females  cease  increasing 
in  stature  at  the  age  of  from  nine  to  fourteen  or  fifteen  months, 
and  in  weight  at  the  age  of  from  twelve  to  fifteen  months. 
From  these  various  statements  it  is  clear  that  the  full  difference 
in  size  between  the  male  and  female  Scotch  deerhound  is  not 
acquired  until  rather  late  in  life.    The  males  almost  exclusively 
are  used  for  coursing,  for,  as  Mr.  McNeill  informs  mo,  the 
females  have  not  sufficient  strength  and  weight  to  pull  down  a 
full-grown  deer.   From  the  names  used  in  old  legends,  it  appears, 
as  I  hear  from  Mr.  Cupples,  that,  at  a  very  ancient  period,  the 
males  were  the  most  celebrated,  the  females  being  mentioned 
only  as  the  mothers  of  flEunous  dogs.    Hence,  during  many 
generations,  it  is  the  male  which  has  been  chiefly  tested  for 
strength,  size,  speed,  and  courage,  and  the  best  will  have  been 
bred  from.    As,  however,  the  males  do  not  attain  their  full 
dimensions  until  rather  late  in  life,  they  will  have  tended,  in 
accordance  with  the  law  often   indicated,  to  transmit  their 
characters  to  their  male  ofiGspring  alone;  and  thus  the  great 
inequality  in  size  between  the  sexes  of  the  Scotch  deer-hound 
may  probably  be  accounted  for. 

I  hope  that  Hr.  Cupples  will  keep     acconnt  and  history  of  this  famous 
to  his  intent iou  of  publishing  a  full     breed. 
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The  males  of  some  few  qnadrapeds  poBaeaa  organs  or  puts 
developed  solely  as  a  means  of  defence  against  the  attacks  of 
other  males.     Some  kinds  of  deer  use,  as  we  have  seen,  the 
upper  branches  of  their  horns  chiefly  or  exclnsiTely  for  de- 
fending themselves;  and  the  Oryx  antelope,  as  I  am  informed 
by  Mr.  Bartlett,  fences  most  sfcilfiiily  with  his  long,  gently 
curved  horns;  bat  these  are  likewise  nsed  as  organs  of  offence. 
The  same  observer  remarks  that  rhinoceroses  in  fighting,  parry 
each  other'a  sidelong  blows  with  Iheir  horns,  which  clatter 
loudly  together,  as  do  the  tusks  of  boars.    Although  wild  boors 
fight  desperately,  they  seldom,  according  to  Brehm,  receive  fatal 
wounds,  as  the  blows  fall  on  each  other's  tusks,  or  on  the  layer 
of  gristly  akin  covering  the  shoulder,  called  by  the  German 
hunters,  the  shield;  and 
here  we  have  a  part  spe- 
cially modified  for  defence. 
With  boars  in  the  prime 
of  life  (see  fig.  65)  the 
tusks  in  the  lower  jaw  arc 
used  for  fighting,  but  they 
become    in    old    age,  rs 
Brehm   states,  so  much 
curved  inwards  and  up- 
wards   over    the    snout, 
that  they  can  no  longer 
bo    used    in    this    way. 
n*«.    H«drf™n™wiid*«.inpn,».    They  may  however,  still 
of  life  C'ra'o  W''™)-  serve,    and    cTcn    more 

effectively,  as  a  means 
of  defence.  In  compensation  for  the  loss  of  the  lower  tusks 
as  weapons  of  offence,  those  in  the  upper  jaw,  which  always 
project  a  little  laterally,  iucreoso  in  old  age  so  much  in  length 
and  curve  so  much  upwards,  that  they  can  be  used  for  attack. 
Nevertheless,  an  old  boar  is  not  so  dangerous  to  man  as  one  at 
the  ago  of  six  or  seven  years." 

In  the  full-grown  male  Cabirusa  nig  of  Celebes  (fig.  66),  the 
lower  tusks  are  formidable  weapons,  like  those  of  the  European 
boar  in  the  prime  of  life,  whilst  the  nppei  tasks  are  so  long 
and  have  their  points  so  much  curled  inwards,  sometimes  even 
touching  the  forehead,  that  they  are  utterly  useless  as  weapons 
of  attack.  They  more  nearly  resemble  horns  than  teeth,  and 
ate  so  manifestly  useless  as  teeth,  that  the  animal  was  formerly 
supposed  to  rest  his  head  by  hooking  them  on  to  a  branch! 
Their  convex  surfaces,  however,  jf  the  head  were  held  a  little 

»  Brehm,  'ThierleUn,'  B.  ii.  i.  729-733. 
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Uterallj,  vonld  serre  as  an  exoellent  guard ;  and  hence,  perhapB, 
it  is  that  in  old  animalB  they  "  are  geoerallj  brokea  off,  as  if  by 
"  fightittg.""  Here,  then,  we  have  the  curious  case  of  the 
nppor  tuaks  of  the  Babtrasa  regularly  assuming  during  tho 
prime  of  life,  a  stmctoie  which  apparently  tenders  them  fitted 
only  for  defence;  whilst  in  the  European  boar  the  lower  tusks 
assume  in  a  less  degree  and  only  during  old  age,  nearly  tlio 
same  form,  and  then  serve  in  like  manner  solely  for  defence. 


Kig.  es.    Bkall  uT  llM  BaUniw  Pl|  [frani  Wdlut't '  UUajr  ArdilprliftD '). 

In  the  wart-hog  (Phaa>choeru»  rethiopicus,  fig.  (>7)  the  tuaks  in 
the  upper  jaw  of  tlio  male  curve  upwards  during  the  prime  ot 
life,  and  from  being  pointed  serve  as  formidable  weapons.  The 
tusks  in  the  lower  jaw  are  sharper  than  those  in  the  upper,  but 
from  their  shortness  it  seoms  hardly  possible  that  tbey  can  be 
used  as  weapons  of  attack.  Tbey  must,  however,  greatly 
strengthen  those  in  the  upper  jaw,  from  being  ground  so  as  to 
fit  closely  gainst  their  bases.  Neither  the  upper  nor  the  lower 
t  of  tbii  animal,  'ThsiMnlay 
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tusks  appear  to  have  been  specially  modified  to  act  as  gnards, 
though  no  doubt  they  are  to  a  certain  extent  used  for  this  pur- 
pose. But  tho  wait-hog  is  not  destitute  of  other  epecial  means 
of  protection,  for  it  haa,  on  each  side  of  the  face,  beneath  the 
eyes,  a  rathci  stiff,  yet  flexible,  cortilaginons,  oblong  pad 
(fig.  67),  which  projects  two  or  throe  inches  outwards;  and 
it  appeared  to  Mr.  Bortlett  and  myself,  when  viewing  the  living 
finimal,  that  these  pads,  when  struck  from  beneath  by  the  tusfcs 
of  an  opponent,  would  be  turned  upwards,  and  would  thus 
admirably  protect  the  somewhat  prominent  eyes.  I  may  add, 
on  the  authority  of  Mr.  Bartlett,  that  these  boars  when  fii;hting 
Htand  directly  face  to  face. 


Fig.ar.    Had  or  tvaaXt  ^iMc^lui  <iiit-ti<i«,  bum  •Pnc  ZooL  Sgt'  Itta.  ihewliiK 

the  Btme  chanclrr^  Ba  ibe  mfcl«,  thoii^  oa  ■  redund  ule, 
N-B,  Wben  th?  cnffraTtng  wu  flnt  made,  1  vu  under  th«  Impnealon  that  W  ivpn- 

La3tly,the  African  riTor-hog  (PotomoeJioeru*  ptnicillalus)hae  a 
hard  cartilaginoos  knob  on  each  side  of  the  face  beneath  the 
eyes,  which  answers  to  the  flexible  pad  of  the  worthed ;  it  has 
also  two  bony  prominences  on  the  upper  jaw  above  the  nostrils. 
A  boar  of  this  species  in  the  Zoological  Gardens  recently  broke 
into  the  cage  of  the  wart-hog.  They  fought  all  night  long,  and 
were  found  in  the  morning  much  exhausted,  but  not  seriously 
wounded.  It  is  a  significant  fact,  as  shewing  the  purpose  of  the 
above-described  projections  and  excrescences,  that  these  were 
covered  with  blood,  and  were  scored  and  abraded  in  an  extra- 
ordinary manner. 

Although  the  males  of  so  many  members  of  the  pig  family  aro 
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proTided  with  weapons,  and  aa  we  have  jnst  seen  with  means  of 
defence,  these  weapons  seem  to  have  been  acquired  within  a 
lather  late  geological  period.  Dr.  Forsyth  Major  specifies*^ 
seyeral  miocene  species,  in  none  of  which  do  the  tusks  appear 
to  have  been  largely  developed  in  the  males ;  and  Prof.  Biitimeyer 
was  formerly  struck  with  this  same  fiEtct. 

The  mane  of  the  lion  forms  a  good  defence  against  the  attacks 
of  rival  lions,  the  one  danger  to  which  he  is  liable;  for  the 
males,  as  Sir  A.  Smith  informs  me,  engage  in  terrible  battles, 
and  a  young  lion  dares  not  approach  an  old  one.  In  1857  a 
tiger  at  Bromwich  broke  into  the  cage  of  a  lion  and  a  fearful 
scene  ensued :  "  the  lion's  mane  saved  his  neck  and  head  from 
**  being  much  injured,  but  the  tiger  at  last  succeeded  in  ripping 
'*  up  his  belly,  and  in  a  few  minutes  he  was  dead."  ^  The  broad 
rufif  round  the  throat  and  chin  of  the  Canadian  lynx  {Felts 
canadensis)  is  much  longer  in  the  male  than  in  the  female;  but 
whether  it  serves  as  a  defence  I  do  not  know.  Male  seals  are 
well  known  to  fight  desperately  together,  and  the  males  of 
certain  kinds  (Otaria  Juhata)^  have  great  manes,  whilst  the 
females  have  small  ones  or  none.  The  male  baboon  of  the  Cape 
of  Good  Hope  {Cynocephdlus  porcarius)  has  a  much  longer  maiio 
and  larger  canine  teeth  than  the  female ;  and  the  mane  probably 
serves  as  a  protection,  for,  on  asking  the  keepers  in  the  Zoo- 
logical Gardens,  without  giving  them  any  clue  to  my  object, 
whether  any  of  the  monkeys  especially  attacked  each  other  by 
the  nape  of  the  neck,  I  was  answered  that  this  was  not  the  case, 
except  with  the  above  baboon.  In  the  Hamadryas  baboon, 
Ehrenberg  compares  the  mane  of  the  adult  male  to  that  of  a 
young  lion,  whilst  in  the  young  of  both  sexes  and  in  the  female 
the  mane  is  almost  absent. 

It  appeared  to  me  probable  that  the  immense  woolly  mane  of 
the  male  American  bison,  which  reaches  almost  to  the  ground, 
and  is  much  more  developed  in  the  males  than  in  the  females, 
served  as  a  protection  to  them  in  their  terrible  battles;  but  an 
experienced  hunter  told  Judge  Caton  that  he  had  never  observed 
anything  which  favoured  this  belief.  The  stallion  has  a  thicker 
and  ftdler  mane  than  the  mare;  and  I  have  made  particular 
inquiries  of  two  great  trainers  and  breeders,  who  have  had  charge 
of  many  entire  horses,  and  am  assured  that  they  ^'invariably 

«  *  Attl  della  Soc.  Italiana  di  Sc.         «  Dr.  Mnrie,  on  Otaria,  *  Proc. 

Nat.'  1873,  vol.  xv.  fasc  iv.  Zoolog.  Soc'  1869,  p.  109.     Mr.  J. 

<«  *  The  Times,'  Nov.  10th,  1857.  A.  Allen,  in  the  paper  above  quoted 

In  regard  to  the  Canada  lynx,  see  (p.  75),  doubts  whether  the  hair, 

Andnbon    and    Bachman,     '  Quad-  which  is  longer  on  the  neck  in  the 

Tupeds  of  N.   America,'   1846,    p.  male  than  in  the  female,  deserves  to 

139.  be  called  a  mane. 
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"  endeavour  to  seize  one  another  by  the  neck."  It  does  not, 
howeyer,  follow  from  the  foregoing  statements,  that  when 
the  hair  on  the  neck  serves  as  a  defence,  that  it  was  originally 
developed  for  this  pnrpose,  though  this  is  probable  in  some  cases, 
as  in  that  of  the  lion.  I  am  informed  by  Mr.  McNeiU  that  the 
long  hairs  on  the  throat  of  the  stag  (CervtM  da^liwi)  serve  as  a 
great  protection  to  him  when  hunted,  for  the  dogs  generally 
endeavour  to  seize  him  by  the  throat ;  but  it  is  not  probable  that 
these  hairs  were  specially  developed  for  this  purpose;  otherwise 
the  young  and  the  females  would  have  been  equally  protected. 

Clioice  in  Pairing  "by  either  Sex  of  Quadrupeds. — ^Before  de- 
scribing in  the  next  chapter,  the  differences  between  the  sexes  in 
voice,  odours  emitted,  and  ornaments,  it  will  be  convenient  here 
to  consider  whether  the  sexes  exert  any  choice  in  their  unions. 
Does  the  female  prefer  any  particular  male,  either  before  or 
after  the  males  may  have  fought  together  for  supremacy;  or 
does  the  male,  when  not  a  polygamist,  select  any  particular 
female?  The  general  impression  amongst  breeders  seems  to  be 
that  the  male  accepts  any  female ;  and  this  owing  to  his  eager- 
ness, is,  in  most  cases,  probably  the  truth.  Whether  the  female 
as  a  general  rule  indifTerently  accepts  any  male  is  much  more 
doubtful.  In  the  fourteenth  chapter,  on  Birds,  a  considerable 
body  of  direct  and  indirect  evidence  was  advanced,  shewing 
tliat  the  female  selects  her  partner ;  and  it  would  be  a  strange 
anomaly  if  female  quadrupeds,  which  stand  higher  in  the  scale 
and  have  higher  mental  powers,  did  not  generally,  or  at  least 
often,  exert  some  choice.  The  female  could  in  most  cases 
escape,  if  wooed  by  a  male  that  did  not  please  or  excite  her ;  and 
when  pursued  by  several  males,  as  commonly  occurs,  she  would 
often  have  the  opportunity,  whilst  they  were  fighting  together, 
of  escaping  with  some  one  male,  or  at  least  of  temporarily  pairing 
with  him.  This  latter  contingency  has  often  been  observed  in 
Scotland  with  female  red-deer,  as  I  am  informed  by  Sir  Philip 
Egerton  and  others.^ 

It  is  scarcely  possible  that  much  should  be  known  about 
female  quadrupeds  in  a  state  of  nature  making  any  choice  in 
their  marriage  unions.  The  following  curious  details  on  the 
courtship  of  one  of  the  eared  seals  (CaUorhinus  ursinus)  are 

**  Mr.  Boner,  in  hU  excellent  **  sanctuary  of  his  harenii  and  car- 
description  of  the  habits  of  the  red-  "  ries  off  trophy  after  trophy."  Ex- 
deer  in  Germany  (' Forest  Creatures/  actly  the  same  thing  occurs  with 
1861,  p.  81)  says,  **  while  the  stag  seals,  see  Mr.  J.  A.  Allen,  ibid.  p. 
**  is  defending  his  rights  against  one  100. 
•*  intruder,     another     invades     the 
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given**  on  the  authority  of  Capt.  Bryant,  who  had  ample 
opportunities  for  observation.  He  says,  "  Many  of  the  females 
"  on  their  arrival  at  the  island  where  they  breed  appear  desirous 
"  of  returning  to  some  particular  male,  and  frequently  climb  the 
"  outlying  rocks  to  overlook  the  rookeries,  calling  out  and 
"  listening  as  if  for  a  familiar  voice.  Then  changing  to  another 
"  place  they  do  the  same  again  ....  As  soon  as  a  female  reaches 
''  the  shore,  the  nearest  male  goes  down  to  meet  her,  making 
"  meanwhile  a  noise  like  the  clucking  of  a  hen  to  her  chickens. 
"  He  bows  to  her  and  coaxes  her  until  he  gets  between  her  and 
"  the  water  so  that  she  cannot  escape  him.  Then  his  manner 
"  changes,  and  with  a  harsh  growl  he  drives  her  to  a  place  in 
"  his  harem.  This  continues  until  the  lower  row  of  harems  is 
"  nearly  full.  Then  the  males  higher  up  select  the  time  when 
"  their  more  fortimate  neighbours  are  off  their  guard  to  steal 
their  wives.  This  they  do  by  taking  them  in  their  moutlis 
and  lifting  them  over  the  heads  of  the  other  females,  and 
carefully  placing  them  in  their  own  harem,  carrying  them  as 
cats  do  their  kittens.  -Those  still  higher  up  pursue  the  same 
"  method  until  the  whole  space  is  occupied.  Frequently  a 
struggle  ensues  between  two  males  for  the  possession  of  the 
same  female,  and  both  seizing  her  at  once  pull  her  in  two  or 
terribly  lacerate  her  with  their  teeth.  "When  the  space  is  all 
filled,  the  old  male  walks  around  complacently  reviewing  his 
'^  family,  scolding  those  who  crowd  or  disturb  the  others,  and 
"  fiercely  driving  off  all  intruders.  This  surveillance  always 
"  keeps  him  actively  occupied." 

As  so  little  is  known  about  the  courtship  of  animals  in  a  state 
of  nature,  I  have  endeavoured  to  discover  how  far  our  domesti- 
cated quadrupeds  evince  any  choice  in  their  unions.  Dogs 
offer  the  best  opportunity  for  observation,  as  they  are  carefully 
attended  to  and  well  understood.  Many  breeders  have  expressed 
a  strong  opinion  on  this  head.  Thus,  Mr.  Mayhew  remarks, 
"  The  females  are  able  to  bestow  their  affections;  and  tender 
"  recollections  are  as  potent  over  them  as  they  are  known  to  be 
"  in  other  cases,  where  higher  animals  are  concerned.  Bitches 
"  are  not  always  prudent  in  their  loves,  but  are  apt  to  fling 
**  themselves  away  on  curs  of  low  degree.  If  reared  with  a 
"  companion  of  vulgar  appearance,  there  often  springs  up 
"  between  the  pair  a  devotion  which  no  time  can  afterwards 
"  subdue.  The  passion,  for  such  it  really  is,  becomes  of  a  more 
"  than  romantic  endurance."  Mr.  Mayhew,  who  attended 
chiefly  to  the  smaller  breeds,  is  convinced  that  the  females  are 

^'  Mr.  J.  A.  Allen  in  '  Boll.  Mns.  Comp.  Zoolog.  of  Cambridge,  United 
States/  vol.  ii.  No.  1,  p.  99. 
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strongly  attracted  by  nudes  of  a  large  size.  ^  The  well-known 
yeterinary  Blaine  states^  that  his  own  female  pug  became  so 
attached  to  a  spaniel,  and  a  female  setter  to  a  cur,  that  in 
neither  case  would  they  pair  with  a  dog  of  their  own  breed 
nntil  several  weeks  had  elapsed.  Two  similiar  and  tmstworthy 
acconnts  have  been  given  me  in  regard  to  a  female  retrieyer 
and  a  spaniel,  both  of  which  became  enamoured  with  terrier- 
dogs. 

Mr.  Cupples  informs  me  that  he  can  personally  yonch  for  the 
accuracy  of  the  following  more  remarkable  case,  in  which  a 
valuable  and  wonderfully-intelligent  female  terrier  loved  a 
retriever  belonging  to  a  neighbour  to  such  a  degree,  that  she 
had  often  to  be  dragged  away  from  him.  After  their  permanent 
separation,  although  repeatedly  shewing  milk  in  her  teats,  she 
would  never  acknowledge  the  courtship  of  any  other  dog,  and  to 
the  regret  of  her  owner  never  bore  puppies.  Mr.  Cupples  also 
states,  that  in  1868,  a  female  deerhound  in  his  kennel  thrice  pro- 
duced puppies,  and  on  each  occasion  shewed  a  marked  preference 
for  one  of  the  largest  and  handsomest,  but  not  the  most  eager« 
of  four  deerhounds  living  with  her,  all  in  the  prime  of  life. 
Mr.  Cupples  has  observed  that  the  female  generally  favours  a  dc^ 
whom  she  has  associated  with  and  knows;  her  shyness  and 
timidity  at  first  incline  her  against  a  strange  dog.  The  male,  on 
the  contrary,  seems  rather  inclined  towards  strange  females.  It 
appears  to  bo  rare  when  the  male  refuses  any  particular  female, 
but  Mr.  Wright,  of  Teldersley  House,  a  great  breeder  of  dogs, 
informs  me  that  he  has  known  solne  instances ;  he  cites  the  case  of 
one  of  his  own  deerhounds,  who  would  not  take  any  notice  of  a 
particular  female  mastiff,  so  that  another  deerhound  had  to  be 
employed.  It  would  bo  superfluous  to  give,  as  I  could,  other 
instances,  and  I  will  only  add  that  Mr.  Barr,  who  has  carefully 
bred  many  bloodhounds,  states  that  in  almost  every  instance 
particular  individuals  of  opposite  sexes  shew  a  decided  prefer- 
ence for  each  other.  Finally,  Mr.  Cupples,  after  attending  to 
tliis  subject  for  another  year,  has  written  to  me, "  I  have  had 
"  full  confirmation  of  my  former  statement,  that  dogs  in  breeding 
"  form  decided  preferences  for  each  other,  being  often  influenced 
"  by  size,  bright  colour,  and  individual  characters,  as  well  as  by 
"  the  degree  of  their  previous  fiuniliarity." 

In  regard  to  horses,  Mr.  Blenkiron,  the  greatest  breeder  of 
race-horses  in  the  world,  informs  me  that  stallions  are  so 
frequently  capricious  in  their  choice,  rejecting  one  mare  and 

♦•  *  Dogs :  their  Management,'  by  *'  Qaoted  by  Alex.  Walker  *  On 
E.  Mayhew,  M.R.C.V.S.,  2nd  edit.  Internaarriage,'  1838,  p.  276:  see 
1864.  pp.  187-192.  also  p.  244. 
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"without  any  apparent  cause  taking  to  another,  that  various  artifices 
have  to  be  habitually  used.  The  famous  Monarque,  for  instance, 
would  never  consciously  look  at  the  dam  of  Gladiateur,  and  a 
trick  had  to  be  practised.  We  can  x)artly  see  the  reason  why 
valuable  race-horse  stallions,  which  are  in  such  demand  as  to  be 
exhausted,  should  be  so  particular  in  their  choice.  Mr.  Blenkiron 
has  never  known  a  mare  reject  a  horse ;  but  this  has  occurred 
in  Mr.  Wright's  stable,  so  that  the  mare  had  to  be  cheated. 
Prosper  Lucas  ^'  quotes  various  statements  from  French  autho- 
rities, and  remarks,  "  On  voit  des  ^talons  qui  s'^prennent  d'lme 
"jumentj  et  negligent  toutes  les  autres."  He  gives,  on  the 
authority  of  Baelen,  similar  facts  in  regard  to  bulls;  and  Mr. 
H.  Beeks  assures  me  that  a  &mous  short-horn  bull  belonging  to 
his  father  "  invariably  refased  to  be  matched  with  a  black  cow." 
Hofifberg,  in  describing  the  domesticated  reindeer  of  Lapland 
says,  "  Foeminse  majores  et  fortiores  mares  praB  cseteris  admittunt, 
"  ad  eos  confagiunt,  a  junioribus  agitatss,  qui  hos  in  fugam 
"  coi^jiciunt."^'  A^lergyman,  who  has  bred  many  pigs,  asserts 
that  sows  often  reject  one  boar  and  immediately  accept  another. 
From  these  facts  there  can  be  no  doubt  that,  with  most  of  our 
domesticated  quadrupeds,  strong  individual  antipathies  and  pre- 
ferences are  frequently  exhibited,  and  much  more  commonly  by 
the  female  than  by  the  male.  This  being  the  case,  it  is  impro- 
bable that  the  unions  of  quadrupeds  in  a  state  of  nature  should 
be  left  to  mere  chance.  It  is  much  more  probable  that  the 
females  are  allured  or  excited  by  particular  males,  who  possess 
certain  characters  in  a  higher  degree  than  other  males;  but 
what  these  characters  are,  we  can  seldom  or  never  discover  with 
certainty. 


CHAPTER  XVIIL 
Segondabt  Sexual  Chabaotkbb  of  Mammals — continued. 

Voice — Remarkable  sexual  peculiarities  in  seals — Odour — Development 
of  the  hair — Colour  of  the  hair  and  skin — ^Anomalous  case  of  the  female 
being  more  ornamented  than  the  male — Colour  and  ornaments  due  to 
sexual  selection — Colour  acquired  for  the  sake  of  protection — Colour, 
though  common  to  both  sexes,  often  due  to  sexual  selection — On  the 
disappearance  of  spots  and  stripes  in  adult  quadrupeds — On  the  colours 
and  ornaments  of  the  Quadrumana — Summary. 

Quadrupeds  use  their  voices  for  various  purposes,  as  a  signal  of 
danger,  as  a  call  from  one  member  of  a  troop  to  another,  or  from 
the  mother  to  her  lost  offspring,  or  from  the  latter  for  protection 

*•  *  Traits  de  I'H^rAi.  Nat.'  torn.         *•  *  Amcenitates   Acad/   vol.    iv. 
ii.  1850,  p.  296.  1788,  p.  160. 
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to  their  mother;  but  such  uses  need  not  here  be  considered. 
We  are  concerned  only  with  the  difiference  between  the  Toioes  of 
the  sexes,  for  instance  between  that  of  the  lion  and  lioness,  or  of 
the  bull  and  cow.  Almost  all  male  animals  use  their  Toiccs 
much  more  during  the  rutting-season  than  at  any  other  time; 
and  some,  as  the  giraffe  and  porcupine/  are  said  to  be  completely 
mute  excepting  at  this  season.  As  the  throats  (t.e.  the  larynx 
and  thyroid  bodies')  of  stags  periodically  become  enlarged  at  the 
beginning  of  the  breeding-season,  it  might  be  thought  that  their 
powerful  voices  must  be  somehow  of  high  importance  to  them ; 
but  this  is  yery  doubtful.  From  information  given  to  me  by 
two  experienced  observers,  Mr.  McNeill  and  Sir  P.  I^erton,  it 
seems  that  young  stags  under  three  years  old  do  not  roar 
or  bellow ;  and  that  the  old  ones  begin  bellowing  at  the  com- 
mencement of  the  breeding-season,  at  first  only  occasionally  and 
moderately,  whilst  they  restlessly  wander  about  in  search  of  the 
femalea  Their  battles  are  prefaced  by  loud  and  prolonged 
bellowing,  but  during  the  actual  conflict  they  are  silent.  Animals 
of  all  kinds  which  habitually  use  their  voices  utter  various 
noises  under  any  strong  emotion,  as  when  enraged  and  pre- 
paring to  fight;  but  this  may  merely  be  the  result  of  nervous 
excitement,  which  leads  to  the  spasmodic  contraction  of  almost 
all  the  muscles  of  the  body,  as  when  a  man  grinds  his  teeth  and 
clenches  his  fists  in  rage  or  agony.  No  doubt  stags  challenge 
each  other  to  mortal  combat  by  bellowing;  but  those  with  the 
more  powerful  voices,  unless  at  the  same  time  the  stronger, 
better-armed,  and  more  courageous,  would  not  gain  any  advan- 
tage over  their  rivals. 

It  is  possible  that  the  roaring  of  the  lion  may  be  of  some 
service  to  him  by  striking  terror  into  his  adversary ;  for  when 
enraged  he  likewise  erects  his  mane  and  thus  instinctively  tries 
to  make  himself  appear  as  terrible  as  possible.  But  it  can 
hardly  be  supposed  that  the  bellowing  of  the  stag,  even  if  it  bo 
of  service  to  him  in  this  way,  can  have  been  important  enough 
to  have  led  to  the  periodical  enlargement  of  the  throat  Some 
writers  suggest  that  the  bellowing  serves  as  a  call  to  the  female ; 
but  the  experienced  observers  above  quoted  inform  me  that 
female  deer  do  not  search  for  the  male,  though  the  males  search 
eagerly  for  the  females,  as  indeed  might  be  expected  from  what 
we  know  of  the  habits  of  other  male  quadrupeds.  The  voice  of 
the  female,  on  the  other  hand,  quickly  brings  to  her  one  or  more 
stags,'  as  is  well  known  to  the  hunters  who  in  wild  countries 

>  Owen,    *  Anatomy   of     Verte-         »  Sec,    for    instance,    Major   W. 

brates,*  vol.  iii.  p.  685.  Boss    King    (*  The    Sportsman    io 

■  Ibid.  p.  593.  Canada'  1866,  p.  53,  131)  on  the 
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imitate  her  cry.  If  we  could  believe  that  the  male  had  the 
power  to  excite  or  allure  the  female  by  his  voice,  the  periodical 
enlargement  of  his  vocal  organs  would  be  intelligible  on  the 
principle  of  sexual  selection,  together  with  inheritance  limited  to 
the  same  sex  and  seafion ;  but  we  have  no  evidence  in  favour  of 
this  view.  As  the  case  stands,  the  loud  voice  of  the  stag  during 
the  breeding-season  does  not  seem  to  be  of  any  special  service  to 
him,  either  during  his  courtship  or  battles,  or  in  any  other  way. 
But  may  we  not  believe  that  the  frequent  use  of  the  voice,  under 
the  strong  excitement  of  love,  jealousy,  and  rage,  continued 
during  many  generations,  may  at  last  have  produced  an  in- 
herited effect  on  the  vocal  organs  of  the  stag,  as  well  as  of  other 
male  animals?  This  appears  to  me,  in  our  present  state  of 
knowledge,  the  most  probable  view. 

The  voice  of  the  adult  male  gorilla  is  tremendous,  and  he  is 
furnished  with  a  laryngeal  sack,  as  is  the  adult  male  orang.^ 
The  gibbons  rank  among  the  noidest  of  monkeys,  and  the 
Sumatra  species  (HyhbcUes  syndaciylui)  is  also  furnished  with  an 
air  sack ;  but  Mr.  Blyth,  who  has  had  opportunities  for  observa- 
tion, does  not  believe  that  the  male  is  noisier  than  the  female. 
Hence,  these  latter  monkeys  probably  use  their  voices  as  a 
mutual  call ;  and  this  is  certainly  the  case  with  some  quadrupeds, 
for  instance  the  beaver.^  Another  gibbon,  the  H,  agilis,  is  re- 
markable, from  having  the  power  of  giving  a  complete  and 
correct  octave  of  musical  notes,'  which  we  may  reasonably  sus- 
pect serves  as  a  sexual  charm;  but  I  shall  have  to  recur  to  this 
subject  in  the  next  chapter.  The  vocal  organs  of  the  American 
Mycetes  caraya  are  one-thi«l  larger  in  the  male  than  in  the 
female,  and  are  wonderfully  powerful.  These  monkeys  in  warm 
weather  make  the  forests  resound  at  morning  and  evening  with 
their  overwhelming  voices.  The  males  begin  the  dreadful  con- 
cert, and  often  continue  it  during  many  hours,  the  females, 
sometimes  joining  in  with  their  less  powerful  voices.  An 
excellent  observer,  Bengger,^  could  not  perceive  that  they  were 
excited  to  begin  by  any  special  cause ;  he  thinks  that,  like  many 
birds,  they  delight  in  their  own  music,  and  try  to  excel  each 
other.  Whether  most  of  the  foregoing  monk^s  have  acquired 
their  powerful  voices  in  order  to  beat  their  rivals  and  charm  the 
females— or  whether  the  vocal  organs  have  been  strengthened 


habits  of  the  moose  and  wild  rein-  *  C.  L.  Martin,  *  General  Intro- 
deer,  d notion  to  the  Nat.  Hist,  of  Mamm. 

*  Owen,    *  Anatomy    of    Verte-  Animals,'  1841,  p.  431. 

brates.'  vol.  lii.  p.  600.  7  *  Natnrgeschichte    der    S&nge- 

^  Mr.  Green,  in  'Journal  of  Linn,  thiere  von  Paragaay,'  1830,  s.  15, 
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and  enlarged  through  the  inherited  effects  of  long-<M>ntiniied 
use  without  any  particular  good  being  thus  gained — ^I  will  not 
pretend  to  say ;  but  the  former  view,  at  least  in  the  case  of  the 
Hylobates  agilis,  seems  the  most  probable. 

I  may  here  mention  two  very  curious  sexual  peculiarities 
occurring  in  seals,  because  they  have  been  supposed  by  some 
writers  to  affect  the  Toice.  The  nose  of  the  male  sea-elephant 
{Mcu:rorhinu8  probosddeus)  becomes  greatly  elongated  during  the 
breedingHseason,  and  can  then  be  erected.  In  this  state  it  is 
sometimes  a  foot  in  length.  The  female  is  not  thus  provided  at 
any  period  of  life.  The  male  makes  a  wild,  hoarse,  gurgling 
noise,  which  is  audible  at  a  great  distance  and  is  belieyei  to  be 
strengthened  by  the  proboscis;  the  voice  of  the  female  being 
different.  Lesson  compares  the  erection  of  the  proboscis,  with 
the  swelling  of  the  wattles  of  male  gallinaceous  birds  whilst 
courting  the  females.  In  another  allied  kind  of  seal,  the  bladder- 
nose  (Cyatophora  cristatd),  the  head  is  covered  by  a  great  hood 
or  bladder.  This  is  supported  by  the  septum  of  the  nose,  which 
is  produced  far  backwards  and  rises  into  an  internal  crest  seven 
inches  in  height.  The  hood  is  clothed  with  short  hair,  and  is 
muscular;  it  can  be  inflated  until  it  more  than  equals  the 
whole  head  in  size  I  The  males  when  rutting,  fight  furiously  on 
the  ice,  and  their  roaring  "  is  said  to  be  somefimes  so  loud  as  to 
"  be  heard  four  miles  off*'  When  attacked  they  likewise  roar  or 
bellow;  and  whenever  irritated  the  bladder  is  inflated  and 
quivers.  Some  naturalists  believe  that  the  voice  is  thus 
strengthened,  but  various  other  uses  have  been  assigned  to 
this  extraordinary  structure.  Mr.JEL  Brown  thinks  that  it 
serves  as  a  protection  against  accidents  of  all  kinds ;  but  this  is 
not  probable,  for,  as  I  am  assured  by  Mr.  Lament  who  killed 
600  of  these  animals,  the  hood  is  rudimentary  in  the  females, 
and  it  is  not  developed  in  the  males  during  youth.' 

Odour. — With  some  animaLs,  as  with  the  notorious  skunk  of 
America,  the  overwhelming  odour  which  they  emit  appears  to 
serve  exclusively  as  a  defence.  With  shrew-mice  (Sorex)  both 
sexes  possess  abdominal  scent-glands,  and  there  can  be  little 
doubt,  from  the  rejection  of  their  bodies  by  birds  and  beasts  of 
prey,  that  the  odour  is  protective;  nevertheless,  the  glands 
become  enlarged  in  the  males  during  the  breeding-season.    In 

*  On    the    sea-elephant,    see  an  1824,    p.    94.     Pennant    has    also 

article   by  Lesson,  in  'Diet.  Class,  collected     information     from     the 

Hist.  Nat.'  torn.  ziii.  p.  418.     For  sealers  on  this  animal.     The  fullest 

the    Cystophora    or  Stemmatopus,  account  is  given  by  Mr.  Brown,  in 


see  Dr.  Dekay,  *  Annals  of  Lyceum 
of  Nat.   Hist.   New  Yorlc,'  vol.  i. 


*  Proc.  Zoolog.  Soc'  1868,  p.  435. 
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many  other  qtiadrax)eds  the  glands  are  of  the  same  size  in  both 
sexes,'  but  their  uses  are  not  known.  In  other  species  the 
glands  are  confined  to  the  males,  or  are  more  developed  than  in 
the  females ;  and  they  almost  always  become  more  actiye  during 
the  rutting-season.  At  this  period  the  glands  on  the  sides  of 
the  face  of  the  male  elephant  enlarge,  and  emit  a  secretion 
having  a  strong  musky  odour.  The  males,  and  rarely  the 
females,  of  many  kinds  of  bats  have  glands  and  protrudable 
sacks  situated  in  various  parts ;  and  it  is  believed  that  these  are 
odoriferous. 

The  rank  effluvium  of  the  male  goat  is  well  known,  and  that 
of  certain  male  deer  is  wonderfally  strong  and  persistent.  On 
the  banks  of  the  Plata  I  perceived  the  air  tainted  with  the 
odour  of  the  male  Cervus  campestris^  at  half  a  mile  to  leeward  of 
a  herd;  and  a  silk  handkerchief,  in  which  I  carried  home  a  skin, 
though  often  used  and  washed,  retained,  when  first  unfolded, 
traces  of  the  odour  for  one  year  and  seven  months.  This 
animal  does  not  emit  its  strong  odour  until  more  than  a  year 
old,  and  if  castrated  whilst  young  never  emits  iV^  Besides 
the  general  odour,  permeating  the  whole  body  of  certain  rumi- 
nants  (for  [instance,  Bos  moschatus)  in  the  breeding-season,  many 
deer,  antelopes,  sheep,  and  goats,  possess  odoriferous  glands  in 
various  situations,  more  especially  on  their  faces.  The  so-called 
tear-sacks,  or  suborbital  pits,  come  imder  this  head.  These 
glands  secrete  a  semi-fluid  fetid  matter  which  is  sometimes  so 
copious  as  to  stain  the  whole  face,  as  I  have  myself  seen  in  an 
antelope.  They  are  "  usually  larger  in  the  male  than  in  the 
"  female,  and  their  development  is  checked  by  castration."" 
According  to  Desmarest  they  are  altogether  absent  in  the  female 
of  AniUope  subgutturosa.  Hence,  there  can  be  no  doubt  that 
they  stand  in  close  relation  witii  the  reproductive  functions. 
They  are  also  sometimes  present,  and  sometimes  absent,  in 
nearly-allied  forms.  In  the  adult  male  musk-deer  {Moschui 
moschi/erus),  a  naked  space  round  the  tail  is  bedewed  with  an 


'  As  with  the  castoreum  of  the 
beaver,  see  Mr.  L.  H.  Morgan*B 
most  interesting  work,  *The  Ame- 
rican Beaver,'  1868,  p.  300.  PaUas 
(*  Spic.  Zoolog.*  fasc.  viii.  1779,  p. 
23)  has  well  discussed  the  odorifer- 
ous glands  of  mammals.  Owen 
(*Anat.  of  Vertebrates,'  vol.  iii.  p. 
634)  also  gives  an  account  of  these 
glands,  including  those  of  the  ele- 
phant, and  (p.  763)  those  of  shrew- 
mice.  On  Bats,  Mr.  Dobson  in 
•  Proc.  Zoolog.  Soc'  1873,  p.  241. 
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odoriferous  fluid,  whilst  in  the  adult  female,  and  in  the  male 
until  two  years  old,  this  space  is  covered  wilii  hair  and  is  not 
odoriferous.  The  proper  musk-sack  of  this  deer  is  from  its 
position  necessarily  confined  to  the  male,  and  forms  an  additional 
scent-prgan.  It  is  a  singular  fact  that  the  matter  secreted  by 
this  latter  gland  does  not,  according  to  Pallas,  change  in  con- 
sistence, or  increase  in  quantity,  during  the  rutting-season ; 
nevertheless  this  naturalist  admits  that  its  presence  is  in  some 
way  connected  with  the  act  of  reproduction.  He  gives,  however, 
only  a  conjectural  and  unsatisfactory  explanation  of  its  usa" 

Li  most  cases,  when  only  the  male  emits  a  strong  odour 
during  the  hreeding-season,  it  probably  serves  to  excite  or  aUure 
the  female.  We  must  not  judge  on  this  head  by  our  own  taste, 
for  it  is  well  known  that  rats  are  enticed  by  certain  essential 
oils,  and  cats  by  valerian,  substances  far  from  agreeable  to  us ; 
and  that  dogs,  though  they  will  not  eat  carrion,  sniff  and  roll  on 
it.  From  the  reasons  given  when  discussing  the  voice  of  the 
stag,  we  may  reject  the  idea  that  the  odour  serves  to  bring  the 
females  from  a  distance  to  the  males.  Active  and  long-continued 
use  cannot  here  have  come  into  play,  as  in  the  case  of  the  vocal 
organs.  The  odour  emitted  must  be  of  considerable  importance 
to  the  male,  inasmuch  as  largo  and  complex  glands,  furnished 
with  muscles  for  everting  the  sack,  and  for  closing  or  opening 
the  orifice,  have  in  some  cases  been  developed.  The  develop- 
ment of  these  organs  is  intelligible  through  sexual  selection,  if 
the  most  odoriferous  males  are  the  most  successful  in  winning 
the  females,  and  in  leaving  offspring  to  inherit  their  gradually- 
perfected  glands  and  odours. 

Development  of  the  Edir, — ^We  have  seen  that  male  quadrupeds 
often  have  the  hair  on  their  necks  and  shoulders  much  more 
developed  than  the  females;  and  many  additional  instances 
could  be  given.  This  sometimes  servos  as  a  defence  to  the  mole 
during  his  battles ;  but  whether  the  hair  in  most  cases  has  been 
si)ecially  developed  for  this  purpose,  is  very  doubtful.  We  may 
feel  almost  certain  that  this  is  not  the  case,  when  only  a  thin 
and  narrow  crest  rans  along  the  back ;  for  a  crest  of  this  kind 
would  afford  scarcely  any  protection,  and  the  ridge  of  the  back 
is  not  a  place  likely  to  be  iigured;  nevertheless  such  crests  are 
sometimes  confined  to  the  males,  or  are  much  more  developed 
in  them  than  in  the  females.  Two  antelopes,  the  Tragelaphus 
8criptu8^^  (see  fig.  70,  p.  544)  and  Portax  picta,  may  be  given  as 

"  Pallas,  *  Spicilegia  Skwlog.'  fasc.         >'  Dr.  Gray,  <  Gleanings  from  the 
xiii.  1799,  p.  24 ;  Desmoulins,  *  Diet.      Menagerie  at  Knowslev,'  pi.  28. 
Class.  d'Hist.  Nat.'  torn.  iii.  p.  586. 
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instanoeB.  When  stags,  and  the  males  of  the  wild  goat,  are 
enraged  or  terrified,  these  crests  stand  erect  ;^^  but  it  cannot  be 
supposed  that  they  have  been  developed  merely  for  the  sake  of 
exciting  fear  in  their  enemies.  One  of  the  above-named  an- 
telopes, the  Portax  picta,  has  a  large  well-defined  brush  of  black 
hair  on  the  throat,  and  this  is  much  larger  in  the  male  than  in 
the  female.  In  the  Ammoti-offna  iragelaphus  of  North  Africa,  a 
member  of  the  sheep-family,  the  foro-lcgs  are  almost  concealed 
by  an  extraordinary  growth  of  hair,  which  depends  from  the 
neck  and  upper  halves  of  the  legs ;  but  Mr.  Bartlett  does  not 
believe  that  this  mantle  is  of  the  least  use  to  the  male,  in  whom 
it  is  much  more  developed  than  in  the  female. 

Male  quadrupeds  of  many  kinds  differ  from  the  females  in 
having  more  hair,  or  hair  of  a  different  character,  on  certain 
parts  of  their  faces.  Thus  the  bull  alone  has  curled  hair  on  the 
forehead.*^  In  three  closely-allied  sub-genera  of  the  goat  family, 
only  the  males  possess  beards,  sometimes  of  large  size ;  in  two 
other  sub-genera  both  sexes  have  a  board,  but  it  disappears  in 
some  of  the  domestic  breeds  of  the  common  goat ;  and  neither 
sex  of  the  Hemitragus  has  a  beard.  In  the  ibex  the  beard  is  not 
developed  during  the  summer,  and  it  is  so  small  at  other  times 
that  it  may  be  called  nidimentary."  With  some  monkeys  the 
beard  is  confined  to  the  male,  as  in  the  orang ;  or  is  much  larger 
in  the  male  than  in  the  female,  as  in  the  Mycctes  caruya  and 
ruhecia  satanas  (fig.  68).  So  it  is  with  the  whiskers  of  some 
species  of  Macacus,"  and,  as  we  have  seen,  with  the  manes  of 
some  species  of  baboons.  But  with  most  kinds  of  monkeys  the 
various  tufts  of  hair  about  the  face  and  head  are  aUke  in  both  sexes. 

The  males  of  various  members  of  the  ox  family  (Bovidn),  and 
of  certain  antelopes,  are  furnished  with  a  dewlap,  or  great  fold  of 
skin  on  the  neck,  which  is  much  less  developed  in  the  female. 

Now,  what  must  we  conclude  with  respect  to  such  sexual 
differences  as  these?  No  one  will  pretend  that  the  beards  of 
certain  male  goats,  or  the  dewlap  of  the  bull,  or  the  crests  of 
hair  along  the  backs  of  certain  male  antelopes,  are  of  any  use 
to  them  in  their  ordinary  habits.  It  is  possible  that  the  im- 
mense beard  of  the  male  Pithecia,  and  the  large  beard  of  the 
male  orang,  may  protect  their  throats  when  fighting;  for 
the  keeper-s  iu  the  Zoological  Gardens  inform  me  that  many 

>«  Judge   Caton  on   the  Wapiti,  p.  236 

*  Transact.     Ottiiwa      Acad.     Nat.  *•  See  Dr.  Gray*s  *  Cat.  of  Mam- 
Sciences,'  1868,  pp.  36,  40  ;  BIyth,  inalia  in  British  Museum,'  part  iii. 

*  Lind  and  Water,'  on  Copra  ajj/<i-  1852,  p.  144. 
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'*  '  Hunter's  Essays  and  Observa-  14;  Desmarest,  'Mammalogie,'  p. 
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monkeys  attack  each  other  by  the  throat ;  bat  it  is  not  probable 
that  the  beard  has  been  devdoped  for  a  distinct  poipose  from 
that  sened  by  the  whiskera,  moustache,  and  other  tofte  of  hair 
on  the  face;  and  no  one  will  snppoBe  that  these  are  useful  as  a 
protection.  Must  we  attribat«  all  these  appendages  of  hair  or 
akin  to  mere  purposeless  variabihty  in  the  male  ?  It  cannot  ba 
dented  that  this  is  possible ;  for  in  many  domeeticaied  quad- 
rupeds, certain  characters,  apparently  not  derived  through  re- 
version &om  aoy  wild  parentrfonn,  are  confined  to  the  males. 


%'^' 


or  are  more  developed  in  them  than  in  the  females— for  in 
the  hump  on  tbe  male  zebn-cattie  of  India,  the  tail  of  fat-tailed 
rams,  the  archod  outline  of  the  forehead  in  the  males  of  several 
breeds  of  sheep,  and,  lastly,  the  mane,  the  loDg  hairs  on  the 
hind-legs,  and  the  dewlap  of  the  male  of  the  Berbnra  goat"  The 
mane,  which  occurs  only  in  the  nuns  of  an  African  breed  of 
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sheep,  is  a  true  secondary  sexual  character,  for,  as  I  hear  from 
Mr.  Winwood  Bcade,  it  is  not  developed  if  the  animal  be 
castrated.  Although  we  ought  to  be  extremely  cautious,  as 
shewn  in  my  work  on  'Variation  under  Domestication,'  in 
concluding  that  any  character,  even  with  animals  kept  by 
semi-civilised  people,  has  not  been  subjected  to  selection  by 
man,  and  thus  augmented,  yet  in  the  cases  just  specified  this  is 
improbable;  more  especially  as  the  characters  are  confined  to 
the  males,  or  arc  more  strongly  developed  in  them  than  in  the 
females.  If  it  were  positively  known  that  the  above  African 
ram  is  a  descendant  of  the  same  primitive  stock  as  the  other 
breeds  of  sheep,  and  if  the  Berbura  male-goat  with  his  mane, 
dewlap«  &c.,  is  descended  from  the  same  stock  as  other  goats, 
then,  tissuming  that  selection  has  not  been  applied  to  these 
characters,  they  must  be  due  to  simple  variability,  together 
with  sexually-limited  inheritance. 

Hence  it  appears  reasonable  to  extend  this  same  view  to  all 
analogous  cases  with  animals  in  a  state  of  nature.  Nevertheless 
I  cannot  persuade  myself  that  it  generally  holds  good,  as  in  the 
case  of  the  extraordinary  development  of  hair  on  the  throat  and 
fore-legs  of  the  male  Ammotragus,  or  in  that  of  the  immense 
beard  of  the  male  Pithecia.  Such  study  as  I  have  been  able  to 
give  to  nature  makes  mo  believe  that  parts  or  organs  which  aro 
highly  developed,  were  acquired  at  some  period  for  a  special 
purpose.  With  those  antelopes  in  which  the  adult  male  is  more 
strongly-coloured  than  the  female,  and  with  those  monkeys  in 
which  the  hair  on  the  face  is  elegantly  arranged  and  coloured 
in  a  diversified  manner,  it  seems  probable  that  the  crests  and 
tufts  of  hair  were  gained  as  ornaments;  and  this  I  know  is  the 
opinion  of  some  naturalists.  If  this  be  correct,  there  can  be 
little  doubt  that  they  were  gained  or  at  least  modified  through 
sexual  selection ;  but  how  far  the  same  view  may  be  extended 
to  other  mammals  is  doubtful. 

Colour  of  the  Hair  and  of  the  Naked  8kin,—l  will  first  give 
briefly  all  the  cases  known  to  me,  of  male  quadrupeds  differing 
in  colour  from  the  females.  With  Marsupials,  as  I  am  informed 
by  Mr.  Gould,  the  sexes  rarely  differ  in  this  respect ;  but  the 
great  red  kangaroo  offers  a  striking  exception,  "  delicate  blue 
"  being  the  prevailing  tint  in  those  parts  of  the  female,  which 
"  in  the  male  are  red/f"    In  the  Didelphia  opossum  of  Cayenne 


chap.  XX.  on  the  practice  of  selection     logne/  ibid.  p.  157. 

])y  semi-civilised    people.     For  the         *•  Osphranter  rufuSy  Gonld,  *  Mam- 

}5erbura  goat,  see  Dr.  Grajr,  *  Cata-     mals  of  Anstralia,'  1863,   vol.   \\, 
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the  female  is  said  to  be  a  little  more  red  than  the  male.  Of  the 
Rodents  Dr.  Gray  remarks :  ''African  squirrels,  especially  those 
''  fonnd  in  the  tropical  regions,  have  the  far  mnch  brighter 
"  and  more  vivid  at  some  seasons  of  the  year  than  at  others, 
"  and  the  fur  of  the  male  is  generally  brighter  than  that  of 
"  the  female."^  Dr.  Gray  informs  me  that  ho  specified  the 
African  squirrels,  because,  from  their  unusually  bright  colours, 
they  best  exhibit  this  difference.  The  female  of  the  Mm  minutus 
of  Bussia  is  of  a  paler  and  dirtier  tint  than  the  male.  7n  a  large 
number  of  bats  the  fur  of  the  male  is  lighter  than  in  the  female.^* 
Mr.  Dobson  also  remarks,  with  respect  to  these  animals :  "  Dif- 
*'  ferences,  depending  partly  or  entirely  on  the  possession  by  the 
"  male  of  fur  of  a  much  more  brilliant  hue,  or  distinguished  by 
"  different  markings  or  by  the  greater  length  of  certain  portions, 
"  are  met  only,  to  any  appreciable  extent,  in  the  frugivorous  bats 
"  in  which  the  sense  of  sight  is  well  developed."  This  last 
remark  deserves  attention,  as  bearing  on  the  question  whether 
bright  colours  are  serviceable  to  male  animals  from  being  orna- 
mental. In  one  genus  of  sloths,  it  is  now  established,  as  Dr.  Gray 
states,  "that  the  males  are  ornamented  differently  from  the 
"  feinales— that  is  to  say,  that  they  have  a  patch  of  soft  short 
hair  between  the  8houlders,lwhich  is  generally  of  a  more  or  less 
orange  colour,  and  in  one  species  pure  white.  The  females  on 
"  the  contrary,  are  destitute  of  this  mark." 

The  terrestrial  Carnivora  and  Insectivora  rarely  exhibit  sexual 
differences  of  any  kind,  including  colour.  The  ocelot  (Fc7fs 
imrddlis),  however,  is  exceptional,  for  the  colours  of  the  female, 
compared  with  those  of  the  male,  are  "moins  apparentes,  le 
"  fauve  etant  plus  teme,  le  blanc  moins  pur,  les  raies  ayant 
"  moins  de  largeur  et  les  taches  moins  de  diametre."**  The 
sexes  of  the  allied  Fells  mitis  also  differ,  but  in  a  less  degiee ; 
the  general  hues  of  the  female  being  rather  paler  than  in  the 
male,  with  the  spots  less  black.  The  marine  Carnivora  or  seals, 
on  the  other  hand,  sometimes  differ  considerably  in  colonr,  and 
they  present,  as  we  have  already  seen,  other  remarkable  sexual 
differences.  Thus  the  male  of  the  Otaria  nigrescens  of  the 
southern  hemisphere  is  of  a  rich  brown  shade  alx)ve;  whilst  the 


it 


On      the     Didelphis,      Desmarcsit,  United  States,*  1869,  p.  207.     Mr. 

*  Mammalogie/  p.  256.  Dobson  on  sexual  characters  in  the 

*•  *  Annals  and  Mag.  of  Nat.  Hist.*  Chiroptera,    *Proc.     Zoolog.     Sec.' 

Nov.   1867,  p.  325.     On  the  M\is  1873,  p.  241.     Dr.  Gray  on  Sloths, 

minutnSf  Desmarost,  '  Mammalogie,*  ibid.  1871,  p.  436. 
p.  304.  "  Desmarest,  *  Mammalogie,*  1 820, 

»»  J.  A.  Allen,  in    «  Bulletin    of  p.   220.     On  Felis   mitis,  Rongger, 

Mus.  Comp.  Zoolog.  of  Cambridge,  ibid.  s.  194, 
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female,  who  acquires  her  adult  tints  earlier  in  life  than  the  male, 
is  dark-grey  above,  the  young  of  both  sexes  being  of  a  deep 
chocolate  colour.  The  male  of  the  northern  Phorxi  groerdandica 
is~tawny  grey,  with  a  curious  saddle-shaped  dark  mark  on  the 
back;  the  female  is  much  smaller,  and  has  a  very  different 
appearance,  being  "  dull  white  or  yellowish  straw-colour,  with  a 
''  tawny  hue  on  the  back ;"  the  young  at  first  are  pure  white, 
and  can  "  hardly  be  distinguished  among  the  icy  hummocks  and 
''  snow,  their  colour  thus  acting  as  a  protection.'*'' 

With  Bnminants  sexual  difierences  of  colour  occur  more 
commonly  than  in  any  other  order.  A  difference  of  this  kind  is 
general  in  the  Strepsicerene  antelopes ;  thus  the  male  nilghau 
(Portax  picta)  is  bluish-grey  and  much  darker  than  the  female, 
with  the  square  white  patch  on  the  throat,  the  white  marks  on 
the  fetlocks,  and  the  black  spots  on  the  ears  all  much  more 
distinct  We  have  seen  that  in  this  species  the  crests  and 
tufts  of  hair  axe  likewise  more  deyeloped  in  the  male  than  in  the 
hornless  female.  I  am  informed  by  Mr.  Blyth  that  the  male, 
without  shedding  his  hair,  periodically  becomes  darker  during 
the  breeding-seiison.  Toung  males  cannot  be  distinguished  from 
young  females  until  about  twelye  months  old ;  and  if  the  male  is 
emasculated  before  this  period,  he  neyer,  according  to  the  same 
authority,  changes  colour.  The  importance  of  this  latter  fact,  as 
evidence  that  the  colouring  of  the  Fortax  is  of  sexual  origin 
becomes  obvious,  when  we  hear^  that  neither  the  red  summer- 
coat  nor  the  blue  winter-coat  of  the  Virginian  deer  is  at  all 
affected  by  emasculation.  With  most  or  all  of  the  highly-oma-  , 
mented  species  of  Tragelaphus  the  males  are  darker  than  the 
hornless  females,  and  their  crests  of  hair  are  more  fully  developed. 
In  the  male  of  that  magnificent  antelope,  the  Derbyan  eland,  the 
body  is  redder,  the  whole  neck  much  blacker,  and  the  white  band 
which  separates  these  colours,  broader,  than  in  the  female.  In 
the  Cape  eland  also,  the  male  is  slightly  darker  than  the  female.'^ 

In  the  Indian  black-buck  (A,  hezoartica),  which  belongs  to 
another  tribe  of  antelopes,  the  male  is  very  dark,  almost  black ; 
whilst  the  hornless  female  is  fawn-coloured.    We  meet  in  this 


**  Dr.  Murie  on  the  Otaria,  *  Proc. 
Zool.  Soc.'  1869,  p.  108.  Mr.  R. 
Brown,  on  the  P.  groenhndica^  ibid. 
1868,  p.  417.  See  also  on  the 
colours  of  aeaU,  Desmarest,  ibid.  p. 
243,  249. 

**  Judge  Caton,  in  *■  Trans.  Ottawa 
Acad,  of  Nat.  Sciences,'  1868,  p.  4. 

**  Dr.  Gray,  *  Cat.  of  Mamm.  in 
Brit.  Mas.'  part  iii.  1852,  pp.  134- 


142;  also  Dr.  Gray,  'Gleanings 
from  the  Menagerie  of  Knowsley,' 
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of  the  Oreas  derbianus :  see  the  text 
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species,  as  Mr.  Blyth  informs  me,  with  an  exactly  similar  series 
of  facts,  as  in  the  Fortax  picta,  namely,  in  the  male  periodically 
changing  colour  during  the  breeding-season,  in  tho  efiEects  of 
emasculation  on  this  change,  and  in  the  young  of  both  sexes 
being  indistinguishable  from  each  other.    In  the  Ant  Hope  niger 
the  male  is  black,  the  female,  as  well  as  the  young  of  both 
sexes,  being  brown ;  in  A,  sing-sing  the  male  is  much  brighter 
coloured  than  the  hornless  female,  and  his  chest  and  belly  are 
blacker;  in  the  male  A,  eaama,  the  marks  and  lines  which  oocur 
on  various  parts  of  the  body  are  black,  instead  of  brown  as  in 
the  female;  in  the  brindled  gnu  (A,  gorgon)  "the  colours  of  the 
male  are  nearly  the  same  as  those  of  the  female,  only  deeper 
and  of  a  brighter  hue."  **  Other  analogous  cases  could  be  added. 
The  Banteng  bull  (Bos  sondaicus)  of  the  Malayan  Archipelago 
is  almost  black,  with  white  legs  and  buttocks ;  the  cow  is  of  a 
bright  dun,  as  are  the  young  males  until  about  the  age  of  three 
years,  when  they  rapidly  change  colour.    The  emasculated  bull 
reverts  to  the  colour  of  the  female.    The  female  Kemas  goat  is 
paler,  and  both  it  and  the  female  Capra  a*gagrus  are  said  to  be 
more  uniformly  tinted  than  their  males.    Deer  rarely  present 
any   sexual   differences   in   colour.     Judge   Gaton,   however, 
informs  me  that  in  the  males   of  the  wapiti  deer  (Cervus 
canadensis)  the  neck,  belly,  and  legs  are  much  darker  than  in 
the  female;  but  during  the  winter  the  darker  tints  gradually 
fade  away  and  disapi)ear.    I  may  here  mention  that  Judge 
Caton  has  in  his  park  three  races  of  the  Virginian  deer,  which 
differ  slightly  in  colour,  but  the  differences  are  almost  ex- 
clusively confined  to  the  blue  winter  or  breeding  coat;  so  that 
this  case  may  be  compared  with  those  given  in  a  previous 
chapter  of  closely-allied  or  representative  species  of  birds,  which 
differ  from  each  other  only  in  their  breeding  plumaga''    The 
females  of  Cerous  paludasus  of  S.  America,  as  well  as  tho  young 
of  both  sexes,  do  not  possess  the  black  strix>es  on  the  nose  and 
the  blackish-brown  line  on  the  breast,  which  are  characteristio  of 
the  adult  males.^    Lastly,  as  I  am  informed  by  Mr.  Blyth,  the 

*•  On  the  Ant  niger,  see  *  Proc.  »7  <  Ottawa  Academj  of  Sciences,' 

Zool.  Soc.'  1850,  p.  133.     With  re-  May,  21,  1868,  pp.  3,  5. 

spect  to  an  allied  species,  in  which  '*  S.    Mttller,    on   the  Banten|^, 

there  is  an  equal  sexual  difierence  'Zoog.  Indischen  ArchipeK'   1839- 

in  colour,  see   Sir   S.  Baker,  <The  1844,  tab.  35;  see  also  Raffles,  as 

Albert   Kyanzn,'  1866,   vol.   ii.   p.  quoted  by  Mr.  Blyth,  in  <  Laud  and 

327.     For   the  A,  sing-sing,  Gray,  Water,'  1867,  p.  476.     On    goats, 
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mature  male  of  the  beautifally  oolonred  and  spotted  axis  deer  is 
considerably  darker  than  the  female ;  and  this  hue  the  castrated 
male  never  acquires. 

The  last  Order  which  we  need  consider  is  that  of  the  Primates. 
The  male  of  the  Lemur  macaeo  is  generally  coal-^ack,  whilst  the 
female  is  brown,"  Of  the  Quadrnmana  of  the  New  World,  the 
females  and  young  of  Mycetea  caraya  are  greyish-yellow  and  like 
each  other;  in  the  second  year  the  young  male  becomes  reddish- 
brown  ;  in  the  third,  black,  excepting  the  stomach,  which,  how- 
ever, becomes  quite  black  in  the  fourth  or  fifth  year.  There  is 
also  a  strongly-marked  difference  in  colour  between  the  sexes  of 
Mycetea  senictduB  and  Cehus  capudnus ;  the  young  of  the  former, 
and  I  believe  of  the  latter  species,  resembling  the  females. 
With  Pithecia  Uucocephala  the  young  likewise  resemble  the 
females,  which  are  brownish-black  above  and  light  rusty-red 
beneath,  the  adult  males  being  black.  The  ruff  of  hair  round 
the  face  of  AUles  marginatus  is  tinted  yellow  in  the  male  and 
white  in  the  female.  Turning  to  the  Old  World,  the  males  of 
Hyldbates  hodock  are  always  black,  with  the  exception  of  a  white 
band  over  the  brows;  the  females  vary  from  whity-brown  to  a 
dark  tint  mixed  with  black,  but  are  never  wholly  black."  In 
the  beautiful  Cercapithecus  diana,  the  head  of  the  adult  male  is 
of  an  intense  black,  whilst  that  of  the  female  is  dark  grey ;  in 
the  former  the  [fur  between  the  thighs  is  of  an  elegant  fawn- 
colour,  in  the  latter  it  is  paler.  In  the  beautiful  and  curious 
moustache  monkey  (Cercopitheeus  cephua)  the  only  difference 
between  the  sexes  is  that  the  tail  of  the  male  is  chesnut  and  that 
of  the  female  'grey ;  but  Mr.  fiartlett  informs  me  that  all  the 
hues  becomes  more  pronounced  in  the  male  when  adult,  whilst 
in  the  female  they  remain  as  they  were  during  youth.  Ac- 
cording to  the  coloured  figures  given  by  Solomon  MuUer,  the 
male  of  Semnopithecus  ehrytomelas  is  nearly  black,  the  female 
being  pale  brown.  In  the  Cercopitheeus  cynosurus  and  grieeo- 
viridis  one  part  of  the  body,  which  is  confined  to  the  male  sex,  is 
of  the  most  brilliant  blue  or  green,  and  contrasts  strikingly 
with  the  naked  skin  on  the  hinder  part  of  the  body,  which  is 
vivid  red. 

Lastly,  in  the  baboon  family,  the  adult  male  of  Cynocephalus 
hamadryas  differ^  from  the  female  not  only  by  his  immense 

*•  Sclftter,  *  Proc.  Zool.  Soc'  1866,  14 ;  and  Brehm,  *  Illustrirtes  Thier- 

p.  1.    The  same  fact  has  also  been  leben,'  B.  i.  s.  96,  107.     On  Ateles, 

folly  ascertained  by  MM.  Pollen  and  Desmarest,    *  Mammalogie/    p.   75. 
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mane,  but  slightly  in  the  colotir  pf  the  hair  and  of  the  naked 
callositieB.  In  the  drill  (p.  leua>pliceu»}  the  females  and  young 
are  much  palci-col  oared,  vrith  lees  gre^,  than  the  adult  males. 

No  other  member  in  the  whole  cUaa  of  msmmals  is  ooloorad  in 
eo  extraordina^  a  manner  as  the  adult  male  mandrill  (C, 
mormon).  The  (ace  at  this  age  becomes  of  a  fine  Une,  with  ti>e 
I'idge  and  tip  of  the  nose  of  the  most  brilliant  red.  Aooording  to 
some  authors,  the  &ce  is  also  marked  with  whitish  stripes,  and 


FlE.  n.    Hnd  oTnule  UwdrlU  (rram  Oemlm  •  Uin.  Hat.  dn  K*mmtn»'). 

is  shaded  in  parts  with  black,  but  the  colours  appear  to  be 
variable.  On  the  forehead  there  is  a  crest  of  hair,  and  on  the 
chin  a  yellow  beard.  "  Toutos  les  parties  Bup^rienrea  de  leurs 
"  coisseA  et  le  grand  eepace  nu  de  lenis  fesses  sont  ^galemeut 
"  color^s  du  rouge  le  plus  vif,  avco  on  melange  de  bleu  qui  ne 
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"  manque  rdeUement  pas  d'^l^gance."^  When  the  animal  is 
excited  all  the  naked  jtarts  become  much  more  yividly  tinted. 
Several  authors  have  used  the  stroDgest  expressions  in  de- 
scribing these  resplendent  colours,  which  they  compare  with 
those  of  the  most  brilliant  birds.  Another  remarkable  pecu- 
liarity is  that  when  the  great  canine  teeth  are  folly  doyeloped, 
immenwe  protuberances  of  bone  are  formed  on  each  cheek,  which 
are  deeply  furrowed  longitudinallyi  and  the  naked  ski^  over 
them  is  brilliantly-coloured,  as  jnst  described.  (Fig.  69.)  In 
the  adult  females  and  in  the  young  of  both  sexes  these  protuber- 
ances are  scarcely  perceptible ;  and  the  naked  parts  are  much 
less  bright  coloured,  the  (b^  being  almost  black,  tinged  with 
blue.  In  the  adult  female,  however,  the  nose  at  certain  regular 
intervals  of  time  becomes  tinted  with  red. 

In  all  the  cases  hitherto  given  the  male  is  more  strongly  or 
brighter  coloured  than  the  female,  and  differs  from  the  young  of 
both  sexes.  But  as  with  some  few  birds  it  is  the  female  which  is 
brighter  coloured  than  the  male,  so  with  the  Bhesus  monkey 
(Macacus  rheaut)  the  female  has  a  large  surface  of  naked  skin 
round  the  tail,  of  a  brilliant  carmine  red,  which,  as  I  was 
assured  by  the  keepers  in  the  Zoological  Gardens,  periodically 
becomes  even  yet  more  vivid,  and  her  face  also  is  pale  red.  On 
the  other  hand,  in  the  adult  male  and  in  the  young  of  both  sexes, 
(as  I  saw  in  the  Gardens)  neither  the  naked  skin  at  the  posterior 
end  of  the  body,  nor  the  face,  shew  a  trace  of  red.  It  appears, 
however,  from  some  published  accounts,  that  the  male  does  occa- 
sionally, or  during  certain  seasons,  exhibit  some  traces  of  the  red. 
Although  he  is  thus  less  ornamented  than  the  female,  yet  in  the 
larger  size  of  his  body,  larger  canine  teeth,  more  developed 
whiskers,  more  prominent  superciliary  ridges,  he  follows  the 
common  rule  of  the  male  excelling  the  female. 

I  have  now  given  all  the  cases  known  to  me  of  a  difference  in 
colour  between  the  sexes  of  mammals.  Some  of  these  may  be 
the  result  of  variations  confined  to  one  sex  and  transmitted  to 
the  same  sex,  without  any  good  being  gained,  and  therefore 
without  the  aid  of  selection.  We  have  instances  of  this  with 
our  domesticated  animals,  as  in  the  males  of  certain  cats  being 
rusty-red,  whilst  the  females  are  tortoise-shell  coloured.  Analo- 
gous cases  occur  in  nature :  Mr.  Bartlett  has  seen  many  black 
varieties  of  the  jaguar,  leopard,  vulpine  phalanger,  and  wombat ; 

*^  Gerrais, '  Hiai.  Nat.  des  Mam*  Desmarest,  <  Mammalogie,'  p.  70. 
mif^res,'  1854,  p.  103.  Figures  are  Oeoffroy  St.-Hilaire  aud  (F.  Cuvier, 
given  of  th«  sknll  of  the  vfi^e.    Also     *  m^t.  Kat.  dei  Mamm.'  1 824,  torn,  i . 
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odoriferous  fluid,  whilst  in  the  adult  female,  and  in  the  male 
until  two  years  old,  this  space  is  covered  with  hair  and  is  not 
odoriferous.  The  proper  musk-sack  of  this  deer  is  from  its 
position  necessarily  confined  to  the  male,  and  forms  an  additional 
scent-prgan.  It  is  a  singular  fact  that  the  matter  secreted  by 
this  latter  gland  does  not,  according  to  Pallas,  change  in  con> 
sistence,  or  increase  in  quantity,  during  the  rutting-season; 
nevertheless  this  naturalist  admits  that  its  presence  is  in  some 
way  connected  with  the  act  of  reproduction.  He  gives,  however, 
only  a  conjectural  and  unsatisfactory  explanation  of  its  use.'' 

In  most  cases,  when  only  the  male  emits  a  strong  odour 
during  the  breeding-season,  it  probably  serves  to  excite  or  allure 
the  female.  We  must  not  judge  on  this  head  by  our  own  taste, 
for  it  is  well  known  that  rats  are  enticed  by  certain  essential 
oils,  and  cats  by  valerian,  substances  far  from  agreeable  to  us ; 
and  that  dogs,  though  they  will  not  eat  carrion,  sniff  and  roll  on 
it.  From  the  reasons  given  when  discussing  the  voice  of  the 
stag,  wc  may  reject  the  idea  that  the  odour  serves  to  bring  the 
females  from  a  distance  to  the  males.  Active  and  long-continued 
use  cannot  here  have  come  into  play,  as  in  the  case  of  the  vocal 
organs.  The  odour  emitted  must  bo  of  considerable  importance 
to  the  male,  inasmuch  as  largo  and  complex  glands,  furnished 
with  muscles  for  everting  the  sack,  and  for  closing  or  opening 
the  orifice,  have  in  some  cases  been  developed.  The  develop- 
ment of  these  organs  is  intelligible  through  sexual  selection,  if 
the  most  odoriferous  males  are  the  most  successful  m  winning 
the  females,  and  in  leaving  ofifepring  to  inherit  their  gradually- 
perfected  glands  and  odours. 

Development  of  the  Eair, — ^We  have  seen  that  male  quadrupeds 
often  have  the  hair  on  their  necks  and  shoulders  much  more 
developed  than  the  females;  and  many  additional  instances 
could  be  given.  This  sometimes  servos  as  a  defence  to  the  male 
during  his  battles ;  but  whether  the  hair  in  most  cases  has  been 
sx)ecially  developed  for  this  purpose,  is  very  doubtful.  We  may 
feel  almost  certain  that  this  is  not  the  case,  when  only  a  thin 
and  narrow  crest  runs  along  the  back ;  for  a  crest  of  this  kind 
would  afford  scarcely  any  protection,  and  the  ridge  of  the  back 
is  not  a  place  likely  to  be  ii^jured ;  nevertheless  such  crests  are 
sometimes  confined  to  the  males,  or  are  much  more  developed 
in  them  than  in  the  females.  Two  antelopes,  the  Tragelapkus 
scriptus^  (see  fig.  70,  p.  544)  and  Portax  picta,  may  be  given  as 

"  Pallas, '  Spicilegia  Zoolog.'  faac.         "  Dr.  Gray,  <  Gleanings  from  the 
xiii.  1799,  p.  24 ;  Desmoulins,  ♦  Diet.     Menagerie  at  Knowslev,'  pi.  28. 
aass.  d'Hist.  Nat.'  torn.  iu.  p.  586. 
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iostanoes.  When  stags,  and  the  males  of  the  wild  goat,  are 
enraged  or  terrified,  these  crests  stand  erect  ;^^  but  it  cannot  be 
supposed  that  they  have  been  developed  merely  for  the  sake  of 
exciting  fear  in  their  enemies.  One  of  the  above-named  an- 
telopes, the  Portax  picta,  has  a  large  well-defined  brush  of  black 
hair  on  the  throat,  and  this  is  much  larger  in  the  male  than  in 
the  female.  In  the  Ammoti-ofjiu  iragtUiphus  of  North  Africa,  a 
member  of  the  sheep-family,  the  fore-legs  are  almost  concealed 
by  an  extraordinary  growth  of  hair,  which  depends  from  the 
neck  and  upper  halves  of  the  l^s ;  but  Mr.  Bartlett  does  not 
believe  that  this  mantle  is  of  the  least  use  to  the  male,  in  whom 
it  is  much  more  developed  than  in  the  female. 

Male  quadrupeds  of  many  kinds  differ  from  the  females  in 
having  more  hair,  or  hair  of  a  different  character,  on  certain 
parts  of  their  faces.  Thus  the  bull  alone  has  curled  hair  on  the 
forehead."  In  three  closely-allied  sub-genera  of  the  goat  family, 
only  the  males  possess  beards,  sometimes  of  large  size ;  in  two 
other  sub-genera  both  sexes  liavo  a  beard,  but  it  disappears  in 
some  of  the  domestic  breeds  of  the  common  goat;  and  neither 
sex  of  the  Hemitragus  has  a  beard.  In  the  ibex  the  beard  is  not 
developed  during  the  summer,  and  it  is  so  small  at  other  times 
that  it  may  be  called  rudimentary."  With  some  monkeys  the 
beard  is  confined  to  the  male,  as  in  the  orang ;  or  is  much  larger 
in  the  male  than  in  the  fcnuilc,  as  in  the  Mycetes  caraya  and 
rUhecia  satanas  (fig.  68).  So  it  is  with  the  whiskers  of  some 
species  of  Macacus,"  and,  as  we  have  seen,  with  the  manes  of 
some  species  of  baboons.  But  with  most  kinds  of  monkeys  the 
various  tufts  of  hair  about  the  face  and  head  are  alike  in  both  sexes. 

The  males  of  various  members  of  the  ox  family  (Bovidse),  and 
of  certain  antelopes,  are  famished  with  a  dewlap,  or  great  fold  of 
skin  on  the  neck,  which  is  much  less  developed  in  the  female. 

Now,  what  must  we  conclude  with  respect  to  such  sexual 
differences  as  these?  No  one  will  pretend  that  the  beards  of 
certain  male  goats,  or  the  dewlap  of  the  bull,  or  the  crests  of 
hair  along  the  backs  of  certain  male  antelopes,  are  of  any  use 
to  them  in  their  ordinary  habits.  It  is  possible  that  the  im- 
mense beard  of  the  male  Fithocia,  and  the  large  beard  of  the 
male  orang,  may  protect  their  throats  when  fighting;  for 
the  keepers  in  the  Zoological  Gardens  inform  me  that  many 

>«  Judge   CatoQ  on   the  Wapiti,  p.  236 

♦  Transact.     OtUiwa      Acad.     Nat.  *•  See  Dr.  Gray's  *  Cat.  of  Mam- 
Sciences,'  1868,  pp.  36,  40 ;  Blyth,  malia  in  British  Museum,'  part  iii. 

*  Lind  and  Water,'  on  Copra  anjn-  1852,  p.  144. 

gruSf  1867,  p.  37.  *7  Rengger, '  Saugethiere,'  &c.  s. 

'**  Hunter's  Essays  and  Obser\ii-  14;  Desmarest,  'Mammalogie,'  p. 
tions,'  edited  by  Owen,  1861,  vol.  i.     66. 
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EqmiX  tiunsmiasion  of  ornamental  characters  to  both  sexes, — ^Witii 
many  birds,  ornaments,  which  analogy  leads  us  to  belieye  were 
primarily  acquired  by  the  males,  have  been  transmitted  equally, 
or  ahnost  equally,  to  both  sexes;  and  we  may  now  enquire  how 
fax  this  view  applies  to  mammals.  With  a  considerable  number 
of  species,  especially  of  the  smaller  kinds,  both  sexes  haTo  been 
coloured,  independently  of  sexual  selection,  for  the  sake  of  pro- 
tection ;  but  not,  as  far  as  I  can  judge,  in  so  many  cases,  nor  in 
so  striMng  a  manner,  as  in  most  of  the  lower  classes.  Audubon 
remarks  that  he  often  mistook  the  musk-rat,^  whilst  sitting  on 
the  banks  of  a  muddy  stream,  for  a  clod  of  earth,  so  complete 
was  the  resemblance.  The  hare  on  her  form  is  a  &miliar  instance 
of  concealment  through  colour;  yet  this  principle  partly  fails 
in  a  closely-allied  species,  the  rabbit,  for  when  running  to  its 
burrow,  it  is  made  conspicuous  to  the  sportsman,  and  no  doubt 
to  all  beasts  of  prey,  by  its  upturned  white  tail.  No  one  doubts 
that  the  quadrupeds  inhabiting  snow-clad  regions  have  been 
rendered  white  to  protect  them  from  |their  enemies,  or  to  &Yoiir 
their  stealing  on  their  prey.  In  regions  where  snow  neyer 
lies  for  long,  a  white  coat  would  be  injurious;  consequently, 
species  of  this  colour  are  extremely  rare  in  the  hotter  parts  of 
the  world.  It  deserves  notice  that  many  quadrupeds  inhabiting 
moderately  cold  regions,  although  they  do  not  assume  a  white 
winter  dress,  become  paler  during  this  season ;  and  this  appa- 
rently is  the  direct  result  of  the  conditions  to  which  they  haYe 
long  been  exposed.  Pallas^  states  that  in  Siberia  a  change  of 
this  nature  occurs  with  the  wolf,  two  species  of  Mustela,  the 
domestic  horse,  the  Equus  hemionus,  the  domestic  cow,  two 
species  of  antelopes,  the  musk-deer,  the  roe,  elk,  and  rein- 
deer. The  roe,  for  instance,  has  a  red  summer  and  a  greyish- 
white  winter  coat;  and  the  latter  may  perhaps  serve  as  a 
protection  to  the  animal  whilst  wandering  through  the  leafless 
thickets,  sprinkled  with  snow  and  hoar-frost  If  the  above- 
named  animals  were  gradually  to  extend  their  range  into  regions 
perpetually  covered  with  snow,  their  pale  winter-coats  would 
probably  be  rendered  through  natural  selection,  whiter  and 
whiter,  until  they  became  as  white  as  snow. 

Mr.  Beeks  has  given  me  a  curious  instance  of  an  animal  profit* 
ing  by  being  peculiarly  coloured.  He  raised  from  fifty  to  sixty 
white  and  brown  piebald  rabbits  in  a  large  walled  orchard; 
and  he  had  at  the  same  time  some  similarly  coloured  cats  in  his 

"  Fiber  ztbcthicus,  Atidnbou  and  Gliriura  ordine,*  1778,  p.  7.     What 

Bachman,  *  The   Quadnii)odH  of  N.  I  have  called  the  roe  is  the  Oapreolus 

America,'  1846,  p.  lOt).  sibiricus  subecaudatus  of  Pallas. 

'*  *  Nova;  species  Qundrupedum  e 
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house.    Snch  cats,  as  I  have  often  noticed,  ai'e  very  conspicuous 
during  day ;  but  as  they  used  to  lie  in  watch  during  the  dusk 
at  the  mouths  of  the  burrows,  the  .'rabbits  apparently  did  not 
distinguish  them  from  their  parti-coloured  brethren.    The  result 
was  that,  within  eighteen  months,  every  one  of  these  parti- 
coloured rabbits  was  destroyed;  and  there  was  evidence  that 
this  was  effected  by  the  cats.    Colour  seems  to  be  advantageous 
to  another  animal,  the  skuok,  in  a  manner  of  which  we  have  had 
many  instances  in  other  classes.     No  animal  will  voluntarily 
attack  one  of  these  creatures  on  account  of  the  dreadful  odour 
which  it  emits  when  irritated ;  but  during  the  dusk  it  would  not 
easily  be  recognised  and  might  be  attacked  by  a  beast  of  prey. 
Hence  it  is,  as  Mr.  Belt  believes,'^  that  the  skunk  is  provided  with 
a  great  white  bushy  tail,  which  serves  as  a  conspicuous  warning. 
Although  we  must  admit  that  many  quadrupeds  have  received 
their  present  tints  cither  as  a  protection,  or  as  an  aid  in  procuring 
prey,  yet  with  a  host  of  species,  the  colours  are  far  too  con- 
spicuous and  too  singularly  arranged  to  allow  us  to  suppose  that 
they  serve  for  these  purposes.    We  may  take  as  an  illustration 
certain  antelopes ;  when  we  see  the  square  white  patch  on  the 
throat,  the  white  marks  on  the  fetlocks,  and  the  round  black 
spots  on  the  ears,  all  more  distinct  in  the  male  of  the  Portax  picta, 
than  in  the  female ; — when  we  see  that  the  colours  are  more 
vivid,  that  the  narrow  white  lines  on  the  flank  and  the  broad 
white  bar  on  the  shoulder  are  more  distinct  in  the  male  Oreas 
derhyanus  than  in  the  female ; — when  we  see  a  similar  difference 
between   the  sexes   of  the  curiously-ornamented   Tragdaphus 
scriptus  (fig.  70), — ^wo  cannot  believe  that  differences  of  this  kind 
are  of  any  service  to  either  sex  in  their  daily  habits  of  life.    It 
seems  a  much  more  probable  conclusion  that  the  various  marks 
were  first  acquired  by  the  males  and  their  colours  intensified 
through  sexual  selection,  and  then  partially  transferred  to  the 
females.    If  this  view  be  admitted,  there  can  be  little  doubt  that 
the  equally  singular  colours  and  marks  of  many  other  antelopes, 
though  common  to  both  sexes,  have  been  gained  and  transmitted 
in  a  like  manner.    Both  sexes,  for  instance,  of  the  koodoo 
(Strepsiceros  kudu)  (fig.  64)  have  narrow  white  vertical  lines  on 
their  hind  flanks,  and  an  elegant  angular  white  mark  on  their 
foreheads.    Both  sexes  in  the  genus  Damalis  are  very  oddly 
coloured ;  in  D,  pygarga  the  back  and  neck  are  purplish-red, 
shading  on  the  flanks  into  black ;  and  these  colours  are  abruptly 
separated  from  the  white  «belly  and  from  a  large  white  space  on 
the  buttocks;  the  head  is  still  more  oddly  coloured,  a  large 
oblong  white  mask,  narrowly-edged  with  black,  covers  the  face 

3'  *The  Naturalist  in  Nicaragua,'  p.  249. 
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DP  to  the  eyes  (fig.  71);  tbere  are  tiiiee  white  stripes  on  the 
forehead,  and  the  ears  ore  marked  with  white.  The  fawns  of 
this  species  are  of  a  nniform  pale  yellowish-brown.  In  Damalii 
alU/ront  the  coloniing  erf  the  head  differs  from  that  in  the  last 
species  in  a  Bingle  white  stripe  replacing  the  three  stripes,  and 


Fig.  To.       Tn^Upbuft  Btrlptiu,  male  (from  (hfl  Knfiml«;  llmft^rip)- 

in  the  ears  being  almost  wholly  white."  After  having  studied 
to  the  best  of  mj  ability  the  sexual  differences  of  animals  be- 
longing to  all  classes,  I  cannot  avoid  the  conclueion  that  the 
curiously- arranged  colonrs  of  many  antelopes,  though  common  to 
both  sexes,  are  the  resalt  of  sexual  selection  primarily  applied  to 
the  male. 
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The  same  conclusion  asj  perhaps  be  extended  to  ttie  tiger,  ana 
of  the  most  beautiful  animals  in  the  world,  the  aexee  of  which 
cannot  be  distinguished  by  colour,  even  by  the  dealers  iin  wild 
beasts.  Mr.  Wallace  believes"  that  the  striped  coat  of  the  tiger 
"  so  assimilates  with  the  Tertical  stems  of  the  bamboo,  as  to 
"  assist  greatly  in  concealing  him  from  his  approaching  prey." 
Snt  this  view  does  not  .appear  to  me  satisfactory.  Wo  have 
some  slight  evidence  that  his  beauty  may  be  due  to  sexual 


F1([.  )l,  Duiulii  pTiprga,  lule  (rrocB  Iho  Knowtlpj  MnmgMlr), 

Belection,  for  in  two  species  of  Felis  the  analogous  marks  and 
colours  are  rather  brighter  in  the  rnnlo  than  in  the  female.  The 
7.ebra  is  conapicaoasly  striped,  and  stripes  cannot  afford  any 
protection  on  the  open  plains  of  South  Africa.  Eurchell"'  in  de- 
scribing a  herd  says,  "  their  sleek  ribs  glistened  in  the  sun,  and 
"  the  brightness  and  regularity  of  their  striped  coats  presented  a 
"  picture  of  extraordinary  beauty,  in  which  probably  they  are 
"  '  Wfitmimter  Etrtew,'  J0I7  1,  "  'Tniveli  in  Soutli  Afrim,'  1B94, 
1807,  p.  5.  »ol.  ii.  p,  315, 
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"  not  surjyassed  by  any  other  quadruped/'  But  as  througbout 
the  whole  group  of  the  Equidno  the  sexes  are  identical  in  colour, 
we  have  here  no  evidence  of  sexual  selection.  Nevertheless  he 
who  attributes  the  white  and  dark  vertical  stripes  on  the  flanks 
of  various  antelopes  to  this  process,  will  probably  extend  the 
same  view  to  the  Royal  Tiger  and  beautiful  Zebra. 

We  have  seen  in  a  former  chapter  that  when  young  animals 
belonging  to  any  class  follow  nearly  the  same  habits  of  life  as 
their  parents,  and  yet  are  coloured  in  a  different  manner^  it  may 
be    inferred  that  they  have  retained  the  colouring  of  some 
ancient  and  extinct  progenitor.    In  the  family  of  pigs,  and  \\\ 
the  tapirs,  the  young  are  marked  with  longitudinal  stripes, 
and  thus  differ  fh>m  all  the  existing  adult  species  in  these  two 
groups.    With  many  kinds  of  deer  the  young  are  marked  with 
elegant  wliite  spots,  of  which  their  parents  exhibit  not  a  trace. 
A  graduated  series  can  be  followed  from  the  axis  deer,  both 
sexes  of  which  at  all  ages  and  during  all  seasons  are  beautifully 
spotted  (the  male  being  rather  more  strongly  coloured  than  the 
female),  to  species  in  which  neither  the  old  nor  the  young  are 
spotted.    I  will  specify  some  of  the  steps  in  this  series.    The 
Mantchurian  deer  (Cervnz  vianfchuricus)  is  spotted  during  the 
whole  year,  but,  as  I  liave  seen  in  the  Zoological  Gardens,  the 
spots  are  much  plainer  during  the  summer,  when  the  general 
colour  of  the  coat  is  lighter,  than  during  the  winter,  when  the 
general  colour  is  darker  and  the  horns  are  fully  developed    In 
the  hog-deer  (Hyelaphus  porcinus)  the  spots  are  extremely  con- 
spicuous during  the  summer  when  the  coat  is  reddish-brown, 
but  quite  disappear  during  the  winter  when  the  coat  is  brown.** 
In  both  these  species  the  young  are.  spotted.    In  the  Virginian 
deer  the  young  are  likewise  spotted,  and  about  five  per  cent  of 
the  adult  animals  living  in  Judge  Caton's  park,  as  I  am  in- 
formed by  him,  temporarily  exhibit  at  the  period  when  the  red 
summer  coat  is  being  replaced  by  the  bluish  winter  coat,  a  row 
of  spots  on  each  flank,  which  are  always  the  same  in  number, 
though  very  variable  in  distinctness.    From  this  condition  there 
is  but  a  very  small  step  to  the  complete  absence  of  spots  in  the 
adults  at  all  seasons ;  and,  lastly,  to  their  absence  at  all  ages  and 
seasons,  as  occurs  with  certain  species.    From  the  existence  of 
tlus  perfect  series,  and  more  especially  from  the  fawns  of  so  many 
species  being  spotted,  we  may  conclude  that  the  now  living 
members  of  the  deer  femily  are  the  descendanta  of  some  ancient 
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species  which,  like  the  axis  deer,  was  spotted  at  all  ages  and 
seasons.  A  still  more  ancient  progenitor  probably  somewhat 
resembled  the  Uyomoschus  aquaticus—foi  this  animal  is  spotted, 
and  the  hornless  males  have  large  exserted  canine  teeth,  of 
which  some  few  true  deer  still  retain  rudiments.  Hyomoschus, 
also,  offers  one  of  those  interesting  cases  of  a  form  linking  to- 
gether two  groups,  for  it  is  intermediate  in  certain  osteological 
characters  between  the  pachyderms  and  ruminants,  which  were 
formerly  thought  to  be  quite  distinct.^' 

A  curious  difficulty  here  arises.  If  we  admit  that  coloured  spots 
and  stripes  were  first  acquired  as  ornaments,  how  comes  it  that 
so  many  existing  deer,  the  descendants  of  an  aboriginally  spotted 
animal,  and  all  the  species  of  pigs  and  tapirs,  the  descendants  of 
an  aboriginally  striped  animal,  haye  lost  in  their  adult  state  their 
former  ornaments  ?   I  cannot  satisfactorily  answer  this  question. 
We  may  feel  almost  sure  that  the  spots  and  stripes  disappeared 
at  or  near  maturity  in  the  progenitors  of  our  existing  species,  so 
that  they  were  still  retained  by  the  young ;  and,  owing  to  the  law 
of  inheritance  at  corresponding  ages,  were  transmitted  to  the 
young  of  all  succeeding  generations.    It  may  have  been  a  great 
advantage  to  the  lion  and  puma,  from  the  open  nature  of  their 
usual  haunts,  to  have  lost  their  stripes,  and  to  have  been  thus 
rendered  less  oonspicuoas  to  their  prey ;  and  if  the  successive 
variations,  by  which  this  end  was  gained,  occurred  rather  late  in 
life,  the  young  would  have  retained  their  stripes,  as  is  now  the 
case.    As  to  deer,  pigs,  and  tapirs,  Fritz  Miiller  has  suggested 
to  me  that  these  animals,  by  the  removal  of  their  spots  or  stripes 
through  natural  selection,  would  Have  been  less  easily  seen  by 
their  enemies ;  and  that  they  would  have  especially  required  this 
protection,  as  soon  as  the  camivora  increased  in  size  and  number 
during  the  tertiary  periods.    This  may  be  the  true  explanation, 
but  it  is  rather  strange  that  the  young  should  not  have  been  thus 
protected,  and  still  more  so  that  the  adults  of  some  species  should 
have  retained  their  spots,  either  partially  or  completely,  during 
part  of  the  year.    Wo  know  that,  when  the  domestic  ass  varies 
and  becomes  reddish-brown,  grey,  or  black,  the  strii)e8  on  the 
shoulders  and  even  on  the  spine  frequently  disappear,  though  we 
cannot  explain  the  cause.    Very  few  horses,  except  dun-coloure<l 
kinds,  have  stripes  on  any  part  of  their  bodies,  yet  we  have  good, 
reason  to  believe  that  the  aboriginal  horse  was  Btrix)ed  on  tho 
legs  and  spine,  and  probably  on  the  shoulders.*'    Hence  the  dis- 
appearance of  the  spots  and  stripes  in  our  adult  existing  deer, 

"  Falconer  and  Cautley,  •Proc.  "« The  Variation  of  Animala  ana 
Geolojr.  Soc.'  1843;  and  Falconer's  Plants  under  Domestication,'  186«, 
»?al.  Memoirs,*  vol.  i.  p.  196.  vol.  1.  p.  61-64, 
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"  not  surpassed  by  any  other  quadruped."  But  as  tbrougliout 
the  whole  group  of  the  Equidna  the  sexes  are  identical  in  colour, 
we  have  here  no  cYidcnce  of  sexual  selection.  Neyertholess  he 
who  attributes  the  white  and  dark  vertical  stripes  on  the  flanks 
of  various  antelopes  to  this  process,  will  probably  extend  the 
same  view  to  the  Royal  Tiger  and  beautiful  Zebra. 

We  have  seen  in  a  former  chapter  that  when  young  animals 
belonging  to  any  class  follow  nearly  the  same  habits  of  life  as 
their  parents,  and  yet  arc  coloured  in  a  different  manner,  it  may 
be  inferred  that  they  have  retained  the  colouring  of  some 
ancient  and  extinct  progenitor.  In  the  family  of  pigs,  and  in 
the  tapirs,  the  young  are  marked  with  longitudinal  stripes, 
and  thus  differ  ^m  all  the  existing  adult  species  in  these  two 
groups.  With  many  kinds  of  deer  the  young  are  marked  with 
elegant  white  spots,  of  which  their  parents  exhibit  not  a  trace. 
A  graduated  series  can  be  followed  from  the  axis  deer,  both 
sexes  of  which  at  all  ages  and  during  all  seasons  are  beautifully 
spotted  (the  male  being  rather  more  strongly  coloured  than  the 
female),  to  species  in  which  neither  tlie  old  nor  the  young  are 
spotted.  I  will  specify  some  of  the  steps  in  this  series.  The 
Mantchurian  deer  {Cervnz  niantchurtcus)  is  spotted  during  the 
whole  year,  but,  as  I  have  seen  in  the  Zoological  Gardens,  the 
spots  are  much  plainer  during  the  summer,  when  the  general 
colour  of  the  coat  is  lighter,  than  during  the  winter,  when  the 
general  colour  is  darker  and  the  horns  are  fully  developed.  In 
the  hog-deer  {Uyelaphus  porcinus)  the  spots  are  extremely  con- 
spicuous during  the  summer  when  the  coat  is  reddish-brown, 
but  quite  disappear  during  the  winter  when  the  coat  is  brown.*' 
In  both  these  species  the  young  are.  spotted.  In  the  Virginian 
deer  the  young  are  likewise  spotted,  and  about  five  per  cent,  of 
the  adult  animals  living  in  Judge  Gaton's  park,  as  I  am  in- 
formed by  him,  temporarily  exhibit  at  the  period  when  the  red 
summer  coat  is  being  replaced  by  the  bluish  winter  coat,  a  row 
of  spots  on  each  flank,  which  are  always  the  same  in  number, 
though  very  variable  in  distinctness.  From  this  condition  there 
is  but  a  very  small  step  to  the  complete  absence  of  spots  in  the 
adults  at  all  seasons ;  and,  lastly,  to  their  absence  at  all  ages  and 
seasons,  as  occurs  with  certain  species.  From  the  existence  of 
tliis  perfect  series,  and  more  especially  from  the  fawns  of  so  many 
species  being  spotted,  we  may  conclude  that  the  now  living 

members  of  the  deer  family  are  the  descendants  of  some  ancient 

• 

*^  Dr.  Gray,  *  Gleanings  from  the  deer    of    Ceylon,   says    it    is  more 

Menas^erie    of    Knowsley,'    p.    64.  brightly  spotted  with  white   than 

Mr.  Blyth,  in  speaking  (*  Land  and  the  common  hog-deer,  at  the  season 

AVfttcr,*   1 869,  p.  42)  of  the  hog-  when  it  renews  its  horns. 
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8i)eci6s  which,  like  the  axis  deer,  was  spotted  at  all  ages  and 
seasons.  A  still  more  ancient  progenitor  probably  somewhat 
resembled  the  HyomoscJius  aquaticus—for  this  animal  is  spotted, 
nnd  the  hornless  males  have  large  exserted  canine  teeth,  of 
which  some  few  true  deer  still  retain  rudiments.  Hyomoschn;;, 
also,  offers  one  of  those  interesting  cases  of  a  form  linking  to- 
gether two  groups,  for  it  is  intermediate  in  certain  osteological 
characters  between  the  pachyderms  and  ruminants,  which  were 
formerly  thought  to  be  quite  distinct.** 

A  curious  difficulty  here  arises.  If  we  admit  that  coloured  spots 
and  stripes  were  first  acquired  as  ornaments,  how  comes  it  that 
so  many  existing  deer,  the  descendants  of  an  aboriginally  spotted 
animal,  and  all  the  species  of  pigs  and  tapirs,  the  descendants  of 
an  aboriginally  striped  animal,  have  lost  in  their  adult  state  their 
former  ornaments  ?  I  cannot  satisfactorily  answer  this  question. 
We  may  feel  almost  sure  that  the  spots  and  stripes  disappeared 
at  or  near  maturity  in  the  progem'tors  of  our  existing  species,  so 
that  they  were  still  retained  by  the  young ;  and,  owing  to  the  law 
of  inheritance  at  coiTcsponding  ages,  were  transmitted  to  the 
young  of  all  succeeding  generations.  It  may  have  been  a  great 
advantage  to  the  lion  and  puma,  from  the  open  nature  of  their 
usual  haunts,  to  have  lost  their  stripes,  and  to  have  been  thus 
rendered  less  conspicuous  to  their  prey ;  and  if  the  successive 
variations,  by  which  this  end  was  gained,  occurred  rather  late  in 
life,  the  young  would  have  retained  their  stripes,  as  is  now  the 
case.  As  to  deer,  pigs,  and  tapirs,  Fritz  Miiller  has  suggested 
tome  that  these  animals,  by  the  removal  of  their  s]x>ts  or  stripes 
through  natural  selection,  would  Have  been  less  easily  seen  by 
their  enemies ;  and  that  they  would  have  especially  required  this 
protection,  as  soon  as  the  camivora  increased  in  size  and  number 
during  the  tertiary  periods.  This  may  be  the  true  explanation, 
but  it  is  rather  strange  that  the  young  should  not  have  been  thus 
protected,  and  still  more  so  that  the  adults  of  some  species  should 
have  retained  their  spots,  either  partially  or  completely,  during 
part  of  the  year.  We  know  that,  when  the  domestic  ass  varies 
and  becomes  reddish-brown,  grey,  or  black,  the  stripes  on  the 
shoulders  and  even  on  the  spine  frequently  disappear,  though  we 
cannot  explain  the  cause.  Very  few  horses,  except  dun-ooloured 
kinds,  have  stripes  on  any  part  of  their  bodies,  yet  we  have  good 
reason  to  believe  that  the  aboriginal  horse  was  striped  on  the 
legs  and  spine,  and  probably  on  the  shoulders.*^  Hence  the  dis- 
appearance of  the  spots  and  stripes  in  our  adult  existing  deer, 

*^  Falconer  and  Cautley,  '  Pi*oc.  **  '  The  Variation  of  Animals  nnd 
GeolojT.  See'  1843;  and  Falconer's  Plants  under  Domestication,'  1868, 
*  Pal,  Memoirs,'  vol.  i.  p.  196.  vol.  i.  p.  61-64, 
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piga,  and  tapirs,  may  be  dne  to  a  change  in  the  general  colour  of 
their  coats ;  but  whether  this  change  was  effected  through 
sexual  or  natural  sdcctioB,  or  was  due  to  the  direct  action  of  tbe 
conditions  of  life,  or  to  some  other  unknown  cause,  it  is  impoeaibte 
to  decide.  An  obecrration  made  by  Hr.  Sclater  well  illustrates 
our  ignorance  of  the  laws  which  regulate  the  appeHrnncfl  and 
disappearance  of  stripes;  the  species  of  Asinns  which  inhabit 
the  Asiatic  continent  are  destitute  of  stripen,  not  having  eren 


F%.  n.   Hud  D 
Pror.Oemli) 

on  Uiebud. 

the  cross  shoulder-stripe,  whilst  those  which  inhabit  A&ica  an 
conspicuouBly  striped,  with  the  partial  exception  of  A.  txnioput, 
which  has  only  the  cross  shoulder-stripe  and  generally  some 
foint  bars  on  the  legs ;  and  this  species  inhabits  the  ahnost  inter- 
mediate region  of  Upper  Egypt  and  Abyssinia." 

Q."  '}'™^t'  ^■'  '^^^'  P-  '®^-      LanJ*.'     fld.  illii.  s.  339. 
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^uodrumano.— Before  ve  conclude,  it  vill  be  well  to  add  a 
few  remarkB  on  the  ornamontB  of  monkeys.  In  most  of  tbe 
epeciea  the  sexes  resemble  each  other  in  colonr,  but  in  some,  aa  we 
trnve  seen,  the  males  differ  from  the  females,  especially  in  tho 
colom  of  the  naked  ports  of  the  skin,  in  the  development  of  tlie 
beard,  whiskem,  and  mane.  Uany  species  are  colotued  cither  in 
HO  extraoidinary  or  so  beantifol  a  manner,  and  are  famished 
with  snch  carious  and  elegant  crests  of  hair,  that  we  can  hardly 
QToid  looking  at  these  characters  as  having  been  gained  fbi  tha 
Bake  of  ornament.    The  accompanying  flgnres  (figs.  Ti  to  76} 


Y\-i,-.%.    H«di>rSaiuioplUieci 


Fig.  79.    HcudoTAUlMiiuuvliutiia.  Fi|.  It.    Bwl  of  Oabsi  Tell«ni«tu. 

serve  to  shew  the  arrangement  of  the  hair  on  the  face  and  head 
in  several  species.  It  is  scarcely  conceivable  that  these  cieets  of 
hair,  and  the  strongly  contrasted  colonrs  of  the  for  and  skin,  can 
be  the  result  of  mere  variability  without  the  aid  of  selection ; 
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and  it  is  inconceiyable  that  they  can  be  of  use  in  any  ordinary  way 
to  these  animalB.  If  so,  they  have  probably  been  gained  through 
sexual  selection,  though  transmitted  equally,  or  almost  equally, 
to  both  sexes.  With  many  of  the  Qnadrumana,  we  have  addi- 
tional eyidence  of  the  action  of  sexual  selection  in  the  greater 
size  and  strength  of  the  males,  and  in  the  greater  deyelopment  of 
their  canine  teeth,  in  comparison  with  the  females. 

A  few  instances  will  suffice  of  the  strange  manner  in  which 
both  sexes  of  some  species  are  coloured^  and  of  the  beauty  of  others. 
The  face  of  the  Cercopithecus  petaurista  (fig.  77)  is  black,  the 
whiskers  and  beard  being  white,  with  a  defined,  round,  white 
spot  on  the  nose,  coyered  with  short  white  hair,  which  giyes  to 
the   animal  an  almost   ludicrous  aspect    The  Semnopithecus 
frontal  us  likewise  has  a  blackish  &oe  with  a  long  black  beard, 
and  a  large  naked  spot  on  the  forehead  of  a  bluish-white  colour. 
The  face  of  Macacus  lasiotus  is  dirty  flesh-coloured,  with  a 
defined  red  spot  on  each  cheek.    The  appearance  of  Ctrcoc^us 
xthtaps  is  grotesque,  with  its  black  face,  white  whiskers  and 
collar,  chesnut  head,  and  a  large  naked  white  spot  oyer  each 
eyelid.    In  yery  many  species,  the  beard,  whiskers,  and  crests  of 
hair  round  the  face  are  of  a  different  colour  from  the  rest  of  the 
head,  and  when  difiisrent,  are  always  of  a  lighter  tint,*^  being 
often  pure  white,  sometimes  bright  yellow,  or  reddish.     The 
whole  face  of  the  South  American  Brachyurus  caluus  is  of  a 
"glowing  scarlet  hue;"  but  this  colour  does  not  appear  until 
the  animal  is  nearly  mature.^'    The  naked  skin  of  the  face  differs 
wonderfully  in  colour  in  the  yarious  species.    It  is  often  brown 
or  flesh-colour,  with  parts  perfectly  white,  and  often  as  black  as 
that  of  the  most  sooty  negro.    In  the  Brachyurus  the  scarlet  tint 
is  brighter  than  that  of  the  most  blushing  Caucasian  damsel.    It 
is  sometimes  more  distinctly  orange  than  in  any  Mongolian,  and 
in  seyeral  species  it  is  blue,  passing  into  yiolct  or  grey.    In  all 
the  species  known  to  Mr.  Bartlett,  in  which  the  adults  of  both 
sexes  haye  strongly-coloured  faces,  the  colours  are  dull  or  absent 
during  early  youth.    This  likewise  holds  good  with  the  mandrill 
and  Rhesus,  in  which  the  face  and  the  posterior  parts  of  the  body 
are  brilliantly  coloured  in  one  sex  alone.    In  these  latter  cases 
wo  have  reason  to  bclioye  that  the  colours  were  acquired  through 
sexual  selection ;  and  wo  are  naturally  led  to  extend  the  same 
yiew  to  the  foregoing  species,  though  both  sexes  when  adult 
haye  their  faces  coloured  in  the  same  manner. 

"  I    observed  this  fact    in    the  '  Hist.  Nat.  des  Mammif^res,'  torn. 

Zoological  Gardens ;  and  many  cases  i.  1824. 

may  be  seen  in  the  coloured  plates  in  ^  Bates,  '  Tho  Naturalist  on  the 

Geoffrey  St.-Hilnire  and  F.  Cuvier,  Amazons,'  1863,  vol.  u.  p,  310. 
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Althongh  many  kinds  of  monkeTB  are  far  frmn  beaatifol  accord- 
ing to  onr  taste,  other  species  are  universal];  adBiired  for  their 
elegant  appearance  and  bright  colonrs.  The  Svmm^ithecua 
iwmasui,  thongh  peculiarly  coloured,  is  described  as  aitremely 


Qm|ritbeciu  petaoifila  (Itsm  BnhmJ. 
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pretty ;  the  olange-tinted  face  i&  Borroimded  by  long  whiskers 
of  glossy  whiteness,  with  a  line  of  chesnut-ied  oyer  the  eye- 
brows ;  the  far  on  the  back  is  of  a  delicate  grey,  with  a  square 
patch  on  the  loins,  the  tail  and  the  fore-arms  being  of  a  pure 
white ;  a  gorget  of  chesnut  surmounts  the  chest;  the  thighs  are 
black,  with  the  legs  chesnut-red.  I  will  mention  only  two  other 
monkeys  for  their  beauty;  and  I  have  selected  these  as  pre- 
senting slight  sexual  differences  in  colour,  Which  renders  it 
in  some  degree  probable  that  both  sexes  owe  their  el^ant 
appearance  to  sexual  selection.  In  the  moustache-monkey 
{CercopUhecus  cephus)  the  general  colour  of  the  fur  is  mottled- 
greenish  with  the  throat  white ;  in  the  male  the  end  of  the  tail 
is  chesnut,  but  the  face  is  the  most  ornamented  part,  the  skin 
being  chiefly  bluish-grey,  shading  into  a  blackish  tint  beneath 
the  eyes,  with  the  upper  lip  of  a  delicate  blue,  clothed  on  the 
lower  edge  with  a  thin  black  moustache;  the  whiskers  are 
orange-coloured,  with  the  upper  part  black,  forming  a  bond 
which  extends  backwards  to  the  ears,  the  latter  being  clothed 
with  whitish  hairs.  In  the  Zoological  Society's  Gardens  I  hare 
often  overheard  visitors  admiring  the  beauty  of  another  monkey, 
deservedly  called  CercopUhecus  diana  (fig.  78);  the  general 
colour  of  the  fur  is  grey ;  the  chest  and  inner  sur&ce  of  the 
forelegs  are  white;. a  largo  triangular  defined  space  on  the 
hinder  part  of  the  back  is  rich  chesnut ;  in  the  male  the  inner 
sides  of  the  thighs  and  the  abdomen  are  delicate  fawn-coloured, 
and  the  top  of  the  head  is  black ;  the  face  and  ears  are  intensely 
black,  contrasting  finely  with  a  white  transverse  crest  over  the 
eye-brows  and  a  long  white  peaked  beard,  of  which  the  basal 
portion  is  Uack.*^ 

In  these  and  many  other  monkeys,  the  beauty  and  singular 
arrangement  of  their  colours,  and  still  more  the  diversified  and 
elegant  arrangement  of  the  crests  and  tufts  of  hair  on  their 
heads,  force  the  conviction  on  my  mind  that  these  characters 
have  been  acquired  through  sexual  selection  exclusively  as 
ornaments. 

Summary, — ^The  law  of  battle  for  the  possession  of  the  female 
appears  to  prevail  throughout  the  whole  great  class  of  mammals* 
Most  naturalists  will  admit  that  the  greater  size,  strength, 
courage,  and  pugnacity  of  the  male,  his  special  weapons  of 
offence,  as  well  as  his  special  means  of  defence,  have  been 

*^  I  have  seen  most  of  the  above  Mr.  W.  C.  Martin's  *Nat.  Hist,  of 

monkeys  in  the  Zoological  Society's  Mammalia,'  1841,  p.  460;  see  also 

Gardens.     The    description   of    the  pp.  475, 523. 
Sannopiihecut  netnasM  is  taken  from 
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acquired  or  modified  thiougli  that  form  of  Eelection  which  I 
have  called  sexual.  This  does  not  depend  on  any  anperiorit;  in 
the  general  stru^Ie  for  life,  bat  on  certain  individuals  of  one 
sex,  geuerall;  the  male,  beii^  snccesBfuI  in  couqaering  other 
males,  and  leaving  a  lai^r  number  of  offspring  to  inherit  their 
snperiorit;  than  do  the  less  succeesful  males. 


Fi|-.  78.  CercDpltbecu  dluu  (fnm  Brebm). 

There  is  another  and  more  peaceful  kind  of  contest,  in  which 
the  males  endeavour  to  excite  or  allure  the  females  by  various 
chormB.  Tliis  is  probably  carried  on  in  some  cases  by  the  power- 
ful odours  emitted  by  the  males  daring  the  breeding-season ;  the 
odoriferous  glands  having  been  acquired  throagh  sexua 
BeloctioQ.    Whether  the  some  view  can  be  extended  to  the  voi 
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is  doubtful,  for  the  yocal  organs  of  the  males  must  have  been 
strengthened  by  use  during  maturity,  under  the  powerful  excite- 
ments of  love,  jealousy  or  rage,  and  will  consequently  have  been 
transmitted  to  the  same  sex.  Various  crests,  tufts,  and  mantles 
of  hair,  which  are  either  confined  to  the  male,  or  are  more 
developed  in  this  sex  than  in  the  female,  seem  in  most  cases  to  be 
merely  ornamental,  though  they  sometimes  serve  as  a  defence 
against  rival  males.  There  is  even  reason  to  suspect  that  the 
branching  horns  of  stags,  and  the  elegant  horns  of  certain  ante- 
lopes, though  properly  serving  as  weapons  of  offence  or  defence^ 
have  been  partly  modified  for  ornament. 

When  the  male  differs  in  colour  from  the  female,  he  generally 
exhibits  darker  and  more  strongly-contrasted  tints.  We  do  not 
in  this  class  meet  with  the  splendid  red,  blue,  yellow,  and  green 
tints,  so  common  with  male  birds  and  many  other  animals.  The 
naked  parts,  however,  of  certain  Quadrtunana  must  be  excepted ; 
for  such  parts,  often  oddly  situated,  are  brilliantly  coloured 
in  some  species.  The  colours  of  the  male  in  other  cases  may  be 
due  to  simple  variation,  without  the  aid  of  selection.  But  when 
the  colours  are  diversified  and  strongly  pronounced,  when  they 
are  not  developed  until  near  maturity,  and  when  they  are  lost 
after  emasculation,  we  can  hardly  avoid  the  conclusion  that 
they  have  been  acquired  through  sexual  selection  for  the  sake  of 
ornament,  and  have  been  transmitted  exclusively,  or  almost 
exclusively,  to  the  same  sex.  When  both  sexes  are  coloured  in 
the  same  manner,  and  the  colours  are  conspicuous  or  curiously 
arranged,  without  being  of  the  least  apparent  use  as  a  protection, 
and  especially  when  they  are  associated  with  various  other  orna- 
mental appendages,  we  are  led  by  analogy  to  the  same  conclusion, 
Yiamely,  that  they  have  been  acquired  through  sexual  selection, 
although  transmitted  to  both  sexes.  That  conspicuous  and 
diversified  colours,  whether  confined  to  the  males  or  common  to 
both  sexes,  are  as  a  general  rule  associated  in  the  same  groups 
and  sub-groups  with  other  secondary  sexual  characters  serving 
for  war  or  for  ornament,  will  be  found  to  hold  good,  if  we  look 
back  to  the  various  cases  given  in  this  and  the  last  chapter. 

The  law  of  the  equal  transmission  of  characters  to  both  sexes, 
as  &r  as  colour  and  other  ornaments  are  concerned,  has  prevailed 
far  more  extensively  with  mammals  than  with  birds;  but 
weapons,  such  as  horns  and  tusks,  have  often  been  transmitted 
either  exclusively  or  much  more  perfectly  to  the  males  than  to  the 
females.  This  is  surprising,  for,  as  the  males  generally  use  their 
weapons  for  defence  against  enemies  of  all  kinds,  their  weapons 
would  have  been  of  service  to  the  females.  As  far  as  we  can  see, 
their  absence  in  this  sex  can  be  accounted  for  only  by  the 
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form  of  inheritance  which  has  prevailed.  Finally,  with  quad- 
rapeds  the  contest  between  the  individnals  of  the  some  sex, 
whether  peaceful  or  bloody,  has,  with  the  rarest  exceptions, 
been  confined  to  the  males;  so  that  the  latter  have  been  modified 
through  sexual  selection,  far  more  commonly  than  the  females , 
cither  for  fighting  with  each  other  or  for  alluring  the  opposite 
sex. 


2b2 
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Part  III. 
SEXUAL  SELECTION  IN  KELATION  TO  MAN, 


AND  CONCLUSION. 


CHAPTER  XIX. 
Secondary  Sexual  Chahactsbs  of  Man. 

DificrcQces  betweca  man  and  woman — Causes  of  such  differences  and  of 
curtain  characters  common  to  both  sexes — Law  of  battle — Differences  in 
menUil  powers,  and  voice— On  the  influence  of  beauty  in  determining 
t)ic  marriages  of  mankind — Attention  |>aid  by  savages  to  ornaments — 
Their  ideas  of  beauty  in  woman — ^The  tendency  to  exaggerate  each 
natural  peculiarity. 

With  'mankind  the  differences  between  the  sexes  are  greater 
than  in  most  of  the  Quadnimana,  but  not  so  great  as  in  some, 
for  instance,  the  mandrill.  Man  on  an  average  is  considerably 
taller,  heavier,  and  stronger  than  woman,  with  sqnarer  shoulders 
and  more  plainly-pronounced  muscles.  Owing  to  the  relation 
which  exists  between  muscular  development  and  the  projection  of 
the  brows/  the  superciliary  ridge  is  generally  more  marked  in 
man  than  in  woman.  His  body,  and  especially  his  face,  is  more 
hairy,  and  his  voice  bos  a  different  and  more  powerful  ton&  In 
certain  races  the  women  are  said  to  differ  slightly  in  tint  from 
the  men.  For  instance,  Schweinfurth,  in  speaking  of  a  negress 
belonging  to  the  Monbuttoos,  who  inhabit  the  interior  of  Africa  a 
few  degrees  north  of  the  Equator,  says,  "  Like  all  her  race,  she  had 
''a  skin  several  shades  lighter  than  her  husband's,  being  some- 
"  thing  of  the  colour  of  half-roasted  coffee." '  As  the  women 
labour  in  tlic  fields  and  are  quite  unclothed,  it  is  not  likely  that 
they  differ  in  colour  from  the  men  owing  to  less  exposure  to  the 
weather.  European  women  are  perhaps  the  brighter  coloured  of 
the  two  sexes,  as  may  be  seen  when  both  have  been  equally 
exposed. 

'  Schaaff  hausen,    translation    in  '  *  The  Heart  of  Africa,*  English 

« Anthropological  Review,'  Oct.  186fi^      Transl.  1873,  vol.  i.  p.  644. 
pp.  419,  420,  427. 
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Man  is  more  courageous,  pugnacious  and  energetic  than 
woman,  and  has  a  more  inventive  genius.  His  brain  is  abso- 
lutely lai^er,  but  whether  or  not  proportionately  to  his  larger 
body,  has  not,  I  believe,  been  fully  ascertained.  In  woman  the 
fiace  is  rounder ;  the  jaws  and  the  base  of  the  skull  smaller ;  the 
outlines  of  the  body  rounder,  in  parts  more  prominent ;  and  her 
pelvis  is  broader  than  in  man;'  but  this  latter  character  may 
perhaps  be  considered  rather  as  a  primary  than  a  seccmdary 
sexual  character.  She  comes  to  maturity  at  an  earlier  age  than 
man. 

As  with  animals  of  all  classes,  so  with  man,  the  distinctive 
characters  of  the  male  sex  are  not  fully  developed  until  he  is 
nearly  mature;  and  if  emasculated  they  never  appear.  The 
beard,  for  instance,  is  a  secondary  sexual  character,  and  male 
children  are  beardless,  though  at  an  early  age  they  have  abun- 
dant hair  on  the  head.  It  is  probably  due  to  the  rather  late 
appearance  in  life  of  the  successive  variations  whereby  man  has 
acquired  his  masculine  characters,  that  they  are  transmitted  to 
the  male  sex  alone.  Male  and  female  children  resemble  each 
other  closely,  like  the  young  of  so  many  other  animals  in 
which  the  adult  sexes  differ  widely ;  they  likewise  resemble  the 
mature  female  much  more  closely  than  the  mature  male.  The 
female,  however,  ultimately  assumes  certain  distinctive  cha- 
racters, and  in  the.  formation  of  her  skidl,  is  said  to  be  inter- 
mediate between  the  child  and  the  man.  ^  Again,  as  the  young  of 
closely  allied  though  distinct  species  do  not  differ  nearly  so  much 
from  each  other  as  do  the  adults,  so  it  is  with  the  children  of  the 
different  races  of  man.  Some  have  even  maintained  that  race- 
differeuces  cannot  be  detected  in  the  infantile  skull.^  In  regard 
to  colour,  the  new-born  negro  child  is  reddish  nut-brown,  which 
soon  becomes  slaty- grey ;  the  black  colour  being  fully  developed 
within  a  year  in  the  Soudan,  but  not  until  three  years  in  Egypt. 
The  eyes  of  the  negro  are  at  first  blue,  and  the  hair  chesnut- 
brown  rather  than  black,  being  curled  only  at  the  ends.  The 
children  of  the  Australians  immediately  after  birth  are  yellowish- 
brown,  and  become  dark  at  a  later  age.  Those  of  the  Guaranys 
of  Paraguay  are  whitish-yellow,  but  they  acquire  in  the  course 
of  a  few  weeks  the  yellowish-brown  tint  of  their  parents. 
Similar  observations  have  been  made  in  other  parts  of  America.^ 

'  Ecker,  translation  in  '  Anthro-  355  ;  Vogt, '  Lectures  on  Man,'  Eng. 

pological  Review/  Oct.  1868,  pp.  351-  translat.  p.  81. 
350.     The  comparison  of  the  foim  *  Schaaffhausen,     '  Anthropolog. 

of  the  skull  in  men  and  women  ha«  Review,'  ibid.  p.  429. 
iH^en  followed  out  with  much  care         *  Pruner-Bey,  on   negro  infants 

by  Welcker.  as  quoted  by  Vogt,  *  Lectures    or 

*  Ecker  and  Welcker,  ibid.  p.  352,  Man,'  Eng.  translat.  1864,  p.  ISf 
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I  have  8X)ecified  the  foregoing  differences  between  the  male  and 
female  sex  in  mankind,  becanse  they  are  cnriously  like  those  of 
the  Qnadromana.  With  these  animals  the  female  is  mature  at 
an  earlier  ago  than  the  male ;  at  leasl  tliis  is  certainly  the  caBe  in 
the  Cthm  azara^J  The  males  of  most  species  are  larger  and 
stronger  than  the  females,  of  which  fact  the  gorilla  affords  a  well- 
known  instance.  Even  in  so  trifling  a  character  as  the  greater 
prominenoe  of  the  superciliary  ridge,  the  males  of  certain 
monkeys  differ  from  the  females,'  and  agree  in  this  respect  with 
mankind.  In  the  gorilla  and  certain  other  monkeys,  the  cranimn 
of  the  adnlt  male  presents  a  strongly-marked  sagittal  crest,  which 
is  absent  in  the  female ;  and  Ecker  found  a  trace  of  a  similar 
difference  between  the  two  sexes  in  the  Australians."  With 
monkeys  when  there  is  any  difference  in  the  voice,  that  of  the 
male  is  the  more  ]x>werful.  We  haye  seen  that  certain 
male  monkeys  have  a  well-developed  beard,  which  is  quite 
deficient,  or  much  less  developed  in  the  female.  No  instance 
is  known  of  the  beard,  whiskers,  or  moustache  beiDg  larger 
in  the  female  than  in  the  male  monkey.  Even  in  the  colour 
of  the  beard  there  is  a  curious  parallelism  between  man  and 
the  Quadrumana,  for  with  man  when  the  beard  differs  in  colour 
from  the  hair  of  the  head,  as  is  commonly  the  case,  it  is,  I  believe, 
almost  always  of  a  lighter  tint,  being  often  reddish.  I  have 
rcx)eatedly  observed  this  fact  in  England ;  but  two  gentlemen 
have  lately  written  to  me,  saying  that  they  form  an  exception 
to  the  rule.  One  of  these  gentlemen  accotmts  for  the  fact 
by  the  wide  difference  in  colour  of  the  hair  on  the  paternal 
and  maternal  sides  of  his  family.  Both  had  been  long  aware  of 
this  peculiarity  (one  of  them  having  often  been  accused  of 
dyeing  his  beard),  and  had  been  thus  led  to  observe  other  men, 
and  were  convinced  that  the  exceptions  were  very  rare.  Dr. 
Hooker  attended  to  this  little  point  for  me  in  Bussia,  and  foimd 
no  exception  to  the  rule.  In  Calcutta,  Mr.  J.  Scott,  of  the 
Botanic  Gardens,  was  so  kind  as  to  observe  the  many  races  of  men 
to  be  seen  there,  as  well  as  in  some  other  parts  of  India,  namely, 
two   races   in  Sikhim,  the    Bhoteas,  Hindoos,  Burmese,  and 


for  further  facts  on  negro  infiints,  '  Rengger,     '  Siiugethiere,'     &c 

ns  quoted  from  Winterbottom  and  1830,  s.  49. 

Camper,  see  LawreDce,  *  Lectures  on  •  As  in  Macacus  cjmo'noigus  (Des- 

Physiology,' &'c.  1822,  p.  451.     For  mnrest,  '  Mammalogie,'  p.  65),  and 

the  infants  of    the   Guaranys,  see  in    Jlyltjibates    tigUis  (GeoflVoy   St.- 

Rengger,  *  Sttugethiere,*  &c.    s.    3.  Hilaire  and  F.  Cuvier,  *  Hist.  Nat. 

See  also  Godron,  *  De  TEsji^e,'  torn,  des  Mamm.'  1824,  torn.  i.  p.  2). 

ii.   1859,  p.  253.     For  the  Austra-  •  *  Anthropological  Review,' Oct. 

Hans,  Wnitz,  *  Introduct.  to  Anthro-  1868,  p.  353. 
pology,'  Eng,  tnmslat.  1863,  p.  99, 
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Chinese,  most  of  ^hich  races  haye  yery  little  hair  on  the  face ; 
and  he  always  found  that  when  there  was  any  difference  in 
colour  between  the  hair  of  the  head  and  the  beard,  the  latter  was 
inyariably  lighter.  Now  with  monkeys,  as  has  already  been 
stated,  the  beard  frequently  differs  strikingly  in  colour  from  the 
hair  of  the  head,  and  in  such  cases  it  is  always  of  a  lighter  hue, 
being  often  pure  white,  sometimes  yellow  or  reddish.^^ 

In  regard  to  the  general  hairiness  of  the  body,  the  women  in 
all  races  are  less  hairy  than  the  men;  and  in  some  few 
Quadrumana  the  under  side  of  the  body  of  the  female  ia  less 
hairy  than  that  of  the  male."  Lastly,  male  monkeys,  like  men, 
are  bolder  and  fiercer  than  the  females.  They  lead  the  troop, 
and  when  there  is  danger,  come  to  the  front.  We  thus  see  how 
close  is  the  parallelism  between  the  sexual  differences  of  man 
and  the  Quadrumana.  With  some  few  species,  however,  as 
with  certain  baboons,  the  orang  and  the  gorilla,  Uiere  is  a  con- 
siderably greater  difference  between  the  sexes,  as  in  the  size  of 
the  canine  teeth,  in  the  development  and  colour  of  the  hair,  and 
especially  in  the  colour  of  the  naked  parts  of  the  skin,  than  in 
mankind. 

All  the  secondary  sexual  characters  of  man  are  highly  variable, 
even  within  the  limits  of  the  same  race  ;  and  they  differ  much  in 
the  several  races.  These  two  rules  hold  good  generally  through- 
out the  animal  kingdom.  In  the  excellent  observations  made  on 
board  the  Novara, "  the  male  Australians  were  found  to  exceed 
the  females  by  only  65  millim.  in  height,  whilst  with  the  Javans 
the  average  excess  was  218  millim. ;  so  that  in  this  latter  race  the 
difference  in  height  between  the  sexes  is  more  than  thrice  as 
great  as  with  the  Australians.  Numerous  measurements  were 
carefully  made  of  the  stature,  the  drciunference  of  the  neck  and 
chest,  the  length  of  the  back-bone  and  of  the  arms,  in  various 


**  Mr.  Blyth  intorins  me  that  he 
has  only  seen  one  instance  of  the 
beard,  whiskers,  &c.,  in  a  monkey 
becoming  white  with  old  age,  as 
is  so  commonly  the  case  with  us. 
This,'  however,  occurred  in  an 
aged  Macacus  cynomi^gus,  kept 
in  confinement,  whose  moustaches 
were  '*  remarkably  long  and  hu- 
« man-like."  Altogether  this  old 
monkey  presented  a  ludicrous  re- 
semblance to  one  of  the  reigning 
monarchs  of  Europe,  after  whom  he 
was  unirersally  nick-named.  In 
certain  races  of  man  the  hair  on 
the  head  hardly  ever  becomes  grey ; 


thus  Mr.  D.  Forbes  has  never,  as  he 
informs  me,  seen  an  instance  with 
the  Aymaras'  and  Quichuas  of  S. 
America. 

"  This  is  the  case  with  the  fe- 
males of  several  species  of  Hylobat(>s, 
see  Geofiroy  St.-Hiliare  and  F.  Cu- 
vier,  *  Hist.  Nat.  des  Mnmm.'  tom.  t. 
See,  also,  on  If.  lar.  *  Penny  Cy- 
clopedia,' vol.  ii.  pp.  149,  150. 

"  The  results  were  deduced  by 
Dr.  Weisbach  from  the  measure- 
ments made  by  Drs.  E.  Scherzer 
and  Schwarz,  see  *  Reise  der  Novara : 
Anthropolog.  Theil,'  1667,  ss.  216, 
231,  234,  236,  239,  269. 
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races ;  and  nearly  all  these  measurements  shew  that  the  males 
differ  much  more  from  one  another  than  do  the  females.  This 
fact  indicates  that,  as  far  as  these  characters  are  concerned,  it  is 
the  male  which  has  been  chiefly  modified,  since  the  several  luoes 
diverged  from  their  common  stock. 

The  development  of  the  beard  and  the  hairiness  of  the  body 
differ  remarkably  in  the  men  of  distinct  races,  and  even  in 
different  tribes  or  families  of  the  same  race.    We  Europeans  sco 
this  amongst  ourselves.    In  the  Island  of  St.  Eilda,  according  to 
Martin,"  the  men  do  not  acquire  beards  until  the  age  of  thirty 
or  upwards,  and  even  then  the  beards  are  very  thin.     On 
the  EuropsBO-Asiatic  continent,  beards  prevail  until  we  pass 
l>eyond  India ;  though  with  the  natives  of  Ceylon  they  are  often 
absent,  as  was  noticed  in  ancient  times  by  Diodorus.^*    East- 
ward of  India  beards  disappear,  as  with  the  Siamese,  Malays, 
Kalmucks,  Chinese,  and  Japanese;  nevertheless  the  Ainos,"  who 
inhabit  the  northernmost  islands  of  the  Japan  Archipelago,  are 
the  hairiest  men  in  the  world.    With  negroes  the  beard  is 
scanty  or  wanting,  and  they  rarely  have  whiskers ;  in  both  sexes 
the  body  is  frequently  almost  destitute  of  fine  down.*'    On  the 
other  hand,  the  Papuans  of  the  Malay  Archipelago,  who  are 
nearly  as   black  as  negroes,  possess  well-developed  beards." 
In  the  Pacific  Ocean  the  inhabitants  of  the  Fiji  Archipelago  have 
large  bushy  beards,  whilst  those  of   the  not  distant   archi- 
pelagoes of  Tonga  and  Samoa  are  beardless;  but  these  men 
belong  to  distinct  races.    In  the  EUioe  group  all  the  inhabitants 
belong  to  the  same  race;   yet  on  one  island  alone,  namely 
Kunemaya,  "the  men  have  splendid  beards;"  whilst  on  the 
other  islands  "  they  have,  as  a  rule,  a  dozen  straggling  hairs  for 
"a  beard." *« 

Throughout  the  great  American  continent  the  men  may  bo 
said  to  be  beardless ;  but  in  almost  all  the  tribes  a  few  short 
hairs  are  apt  to  appear  on  the  face,  especially  in  old  age.  With 
the  tribes  of  North  America,  Catlin  estimates  that  eighteen  out 
of  twenty  men  are  completely  destitute  by  nature  of  a  beard; 

18  (Voyage  to    St.    Hilda'  (3rd  remarkable  that  in  the  United  States 

edit.  1753),  p.  37.  (*  Investigations    in    Military    and 

*^  Sir   J.   E.  Tennent,   *  Ceylon/  Anthropological  Statistics  of  Ame- 

vol.  ii.  1859,  p.  107.  rican  Soldiers,'  1869,  p.  569)   the 

'^  Qaatrefages,  <  Revue  des  Coars  pure  negroes  and  their  crossed  oflT* 

Scientifiques,'    Aug.    29,    1868,    p.  spring  seem  to  have  bodies  almost 

630 ;     Vogt    <  Lectures    on    Man,'  as  hairy  as  Europeans. 
Eng.  translat.  p.  127.  "  Wallace,    <The   Malay   Arch.' 

*•  On  the  beards  of  negroes,  Vogt,  vol.  ii.  1869,  p.  178. 
*  Lectures,'  &c.  p.  127 ;  Waitz,  *  In-         "  Dr.  J.  Barnard  Davis  On  Oce- 

troduct.    to    Anthropology,'    Engl,  anic  Races,  in  *Anthropolog.  Review,' 

transhit,  1863,  vol,  i.  p.  yq,     Jt  is  April,  1870,  pp.  185,  191, 
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but  occasionally  there  may  be  seen  a  man,  who  has  neglected  to 
plnck  out  the  hairs  at  puberty,  with  a  soft  beard  an  inch  or  two 
in  length.  The  Guaranys  of  Paraguay  differ  from  all  the 
sarrounding  tribes  in  having  a  small  beard,  and  even  some  hair 
on  the  body,  but  no  whiskers.^*  I  am  informed  by  Mr.  D. 
Forbes,  who  particularly  attended  to  this  point,  that  the  Aymaras 
and  Quichuas  of  the  Cordillera  are  remarkably  hairless,  yet  in 
old  age  a  few  straggling  hairs  occasionally  appear  on  the  chin. 
The  men  of  these  two  tribes  have  very  little  hair  on  the  yarious 
parts  of  the  body  where  hair  grows  abundantly  in  Europeans, 
and  the  women  have  none  on  the  corresponding  parts.  The 
hair  on  the  head,  however,  attains  an  extraordinary  length  in 
both  sexes,  often  reaching  almost  to  the  ground;  and  this  is 
likewise  the  case  with  some  of  the  N.  American  tribes.  In  the 
amount  of  hair,  and  in  the  general  shape  of  the  body,  the 
sexes  of  the  American  aborigines  do  not  differ  so  much  from 
each  other,  as  in  most  other  races.^  This  fact  is  analogous 
with  what  occurs]  with  some  closely  allied  monkeys;  thus  the 
sexes  of  the  chimpanzee  are  not  as  different  as  those  of  the  orang 
or  gorilla." 

In  the  previous  chapters  we  have  seen  that  with  manmials, 
birds,  fishes,  insects,  &c.,  many  characters,  which  there  is  every 
reason  to  believe  were  primarily  gained  through  sexual  selection 
by  one  sex,  have  been  transferred  to  the  other.  As  this  same  form 
of  transmission  has  [apparently  prevailed  much  with  mankind, 
it  will  save  useless  repetition  if  we  discuss  the  origin  of  cha- 
racters peculiar  to  the  male  sex  together  with  certain  other 
characters  common  to  both  sexes. 


Law  of  Battle.-^WiiYi  savages,  for  instance  the  Australians,  the 
women  are  the  constant  cause  of  war  both  between  members  of 
the  same  tribe  and  between  distinct  tribes.  So  no  doubt  it  was 
in  ancient  times ;  "  nam  fuit  ante  Helenam  mulier  teterrima  belli 
"  causa."  With  some  of  the  North  American  Indians,  the  con- 
test is  reduced  to  a  system.    That  excellent  observer,  Heame,'^ 


"  Catlin,  *  North  American  In- 
dians/ 3rd  edit.  1842,  vol.  ii.  p.  227. 
On  the  Guaranys,  see  Azara,  *  Voy- 
ages dans  TAmerique  M^rid.'  torn, 
ii.  1809,  p.  58;  also  Rengger, 
'  Saugethiere  yon  Paraguay,'  s.  3. 

*•  Prof,  and  Mrs.  Agiissiz  (*  Joui*- 
ney  in  Brazil,'  p.  530)  remark  that 
the  sexes  of  the  American  Indians 
ditfer  less  than  those  of  the  negroes 
and  of  the  higher  races.  See  also 
Jiengger,  ibid.  p.  3,nn  the  Guaranys. 


'^  RUtimeyer,  'Die  Grenzen  der 
Thierwelt;  eine  Betrachtnng  zu 
Darwin's  Lehre,'  1868,  s.  54. 

"  *A  Journey  I  from  Prince  of 
Wales  Fort.'  8vo.  edit.  Dublin,  1796, 
p.  104.  Sir  J.  Lubbock  (*  Origin  of 
Civilisation,'  1870,  p.  69)  gives 
other  and  similar  cases  in  North 
America.  For  the  Guanas  of  S. 
America  see  Azara,  *  Voyages,'  &c. 
tom>  }i.  p.  94, 
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says : — "  It  has  ever  been  the  custom  among  these  people  for 
the  men  to  wrestle  for  any  woman  to  whom  they  are  at- 
tached ;  and,  of  course,  the  strongest  party  always  carries  off 
"  the  prize.  A  weak  man,  unless  he  be  a  good  hunter,  and  well- 
"  beloTed,  is  seldom  permitted  to  keep  a  wife  that  a  stronger 
man  thiiiks  worth  his  notice.  This  custom  prevails  through- 
out all  the  tribes,  and  causes  a  great  spirit  of  emulation  among 
"  their  youth,  who  are  upon  all  occasions,  from  their  childhood, 
"  trying  their  strength  and  skill  in  wrestling."  With  the  Guanas 
of  South  America,  Azara  states  that  the  men  rarely  many  till 
twenty  years  old  or  more,  as  before  that  age  they  cannot  conquer 
their  rivals. 

Other  similar  facts  could  be  given ;  but  even  if  we  had  no 
evidence  on  this  head,  we  might  feel  almost  sure,  from  the 
analogy  of  the  higher  Quadrumana,''  that  the  law  of  battle  had 
prevailed  with  man  during  the  early  stages  of  his  development. 
The  occasional  appearance  at  the  present  day  of  canine  teeth 
which  project  above  the  others,  with  traces  of  a  diastema  or 
open  space  for  the  reception  of  the  opposite  canines,  is  in  all 
probability  a  case  of  reversion  to  a  former  state,  when  the 
progenitors  of  man  were  provided  with  these  weapons,  like  so 
many  existing  male  Quadrumana.  It  was  remarked  in  a  former 
chapter  that  as  man  gradually  became  erect,  and  continually 
used  his  hands  and  arms  for  fighting  with  sticks  and  stones,  as 
well  as  for  the  other  purposes  of  life,  he  would  have  used  his 
jaws  and  teeth  less  and  less.  The  jaws,  together  with  their 
muscles,  would  then  have  been  reduced  through  disuse,  a8 
would  the  teeth  through  the  not  well  understood  principles  of 
correlation  and  economy  of  growth;  for  we  everywhere  sic 
that  parts,  which  are  no  longer  of  service,  are  reduced  in  size. 
By  such  steps  the  original  inequality  between  the  jaws  and  teeth 
in  the  two  sexes  of  mankind  would  ultimately  have  been  oblite- 
rated. The  case  is  almost  parallel  with  that  of  many  male 
Ruminants,  in  which  the  canine  teeth  have  been  reduced  to 
mere  rudiments,  or  have  disappeared,  apparently  in  consequence 
of  the  development  of  horns.  As  the  prodigious  difference 
between  the  skulls  of  the  two  sexes  in  the  orang  and  gorilla 
stands  in  close  relation  with  the  development  of  the  immense 
canine  teeth  in  the  males,  we  may  infer  that  the  reduction  of 
the  jaws  and  teeth  in  the  early  male  progenitors  of  man  must 
have  led  to  a  most  striking  and  favourable  change  in  his 
appearance. 

»3  On  the  fighting  of  the   male      p.  423.     On  Pre^ytis   entellus,  s«»e 
gorillns,  cee  Dr.  Savage,  in  *  Boston      the  Mmlinn  Field/  1859,  p.  146. 
->urnal  of  Nat.  Hist.'  \m!.  v.  1S47, 
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There  can  be  little  doubt  that  the  greater  size  and  strength  of 
man,  in  comparison  with  woman,  together  with  his  broader 
shoulders,  more  developed  muscles,  rugged  outline  of  body,  his 
greater  courage  and  pugnacity,  are  all  due  in  chief  jxirt  to  in- 
heritance from  his  half-human  male  ancestors.  These  characters 
would,  howeyer,  have  been  preseryed  or  eyen  augmented  during 
the  long  ages  of  man's  sayagery,  by  the  success  of  the  strongest 
and  boldest  men,  both  in  the  general  struggle  for  life  and  in 
their  contests  for  wives ;  a  success  which  would  have  ensured 
their  leaving  a  more  numerous  progeny  than  their  less  &youred 
brethren.  It  is  not  probable  that  the  greater  strength  of  man 
was  primarily  acquired  through  the  inherited  effects  of  his 
having  worked  harder  than  woman  for  his  own  subsistence 
and  that  of  his  family ;  for  the  women  in  all  barbarous  nations 
are  compelled  to  work  at  least  as  hard  as  the  men.  Witli 
civiliBed  people  the  arbitrament  of  battle  for  the  possession  of 
the  women  has  long  ceased;  on  the  other  hand,  the  men,  as  a 
general  rule,  have  to  work  harder  than  the  women  for  their 
joint  subsistence,  and  thus  their  greater  strength  will  have  been 
kept  up. 

Difference  in  the  Mental  Powers  of  the  two  Sexes. — ^With  respect 
to  differences  of  this  nature  between  man  and  woman,  it  is 
probable  that  sexual  selection  has  played  a  highly  important 
part.  I  am  aware  that  some  writers  doubt  whether  there  is  any 
such  inherent  difference ;  but  this  is  at  least  probable  from  the 
analogy  of  the  lower  animals  which  present  other  secondary 
sexual  characters.  No  one  disputes  that  the  bull  differs  in 
disposition  from  the  cow,  the  wild-boar  from  the  sow,  the 
stallion  from  the  mare,  and,  as  is  well  known  to  the  keepers  of 
menageries,  the  males  of  the  larger  apes,  from  the  females. 
Woman  seems  to  differ  from  man  in  mental  disposition,  chiefly 
in  her  greater  tenderness  and  less  selfishness;  and  this  holds 
good  even  with  savages,  as  shewn  by  a  well-known  passage  in 
Mungo  Park's  Travels,  and  by  statements  made  by  many  other 
travellers.  Woman,  owing  to  her  maternal  instincts,  displays 
these  qualities  towards  her  infants  in  an  eminent  degree ;  there- 
fore it  is  likely  that  she  would  often  extend  them  towards  her 
fellow-creatures.  Man  is  the  rival  of  other  men ;  he  deb'ghts 
in  competition,  and  this  leads  to  ambition  which  passes  too 
easily  into  selfishness.  These  latter  qualities  seem  to  be  his 
natural  and  unfortunate  birthright.  It  is  generally  admitted 
that  with  woman  the  powers  of  intuition,  of  rapid  perception, 
and  perhaps  of  imitation,  are  more  strongly  marked  than  in 
man;  but  some,  at  leasts  of  these  Acuities  are  characteristic 
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of  the  lower  races,  and  therefore  of  a  past  and  lower  state  of 
civilisation. 

The  chief  distinction  in  the  intellectual  powers  of  the  two 
sexes  is  shewn  by  man's  attaining  to  a  higher  eminence,  in 
whatever  he  takes  np,  than  can  woman— whether  reqvurin^ 
deep  thought,  reason,  or  imagination,  or  merely  the  use  of  the 
senses  and  hands.  If  two  lists  were  made  of  the  most  eminent 
men  and  women  in  poetry,  painting,  sculpture,  music  (inclusive 
both  of  composition  and  performance),  history,  science,  and 
philosophy,  with  half-a-dozen  names  under  each  subject,  the 
two  lists  would  not  bear  comparison.  We  may  also  infer,  from 
the  law  of  the  deviation  from  avenges,  so  well  illustrated  by 
Mr.  Galton,  in  his  work  on '  Hereditary  Genius,'  that  if  men  are 
capable  of  a  decided  pre-eminence  over  women  in  many  subjects, 
the  average  of  mental  power  in  man  must  be  above  that  of  woman. 

Amongst  the  half-human  progenitors  of  man,  and  amongst 
savages,  there  have  been  struggles  between  the  males  during 
many  generations  for  the  possession  of  the  females.  But  mere 
bodily  strength  and  size  would  do  little  for  victory,  unless 
associated  with  courage,  perseverance,  and  determined  energy. 
With  social  animals,  the  young  males  have  to  pass  through 
many  a  contest  before  they  win  a  female,  and  the  older  males 
have  to  retain  their  females  by  renewed  battles.  They  have, 
also,  in  the  ciise  of  mankind,  to  defend  their  females,  as  well  as 
their  young,  from  enemies  of  all  kinds,  and  to  hunt  for  their  joint 
subsistence.  But  to  avoid  enemies  or  to  attack  them  with 
success,  to  capture  wild  animals,  and  to  fashion  weapons,  requires 
the  aid  of  the  higher  mental  faculties,  namely,  observation, 
reason,  invention,  or  imagination.  These  various  faculties  will 
thus  have  been  continually  put  to  the  test  and  selected  during 
manhood ;  they  will,  moreover,  have  been  strengthened  by  use 
during  this  same  period  of  life.  Consequently,  in  accordance 
with  the  principle  often  alluded  to,  we  might  expect  that  they 
would  at  least  tend  to  be  transmitted  chiefly  to  the  male  offspring 
at  the  corresponding  period  of  manhood. 

Now,  when  two  men  are  put  into  competition,  or  a  man  with 
a  woman,  both  possessed  of  every  mental  quality  in  equal  per- 
fection, save  that  one  has  higher  energy,  perseverance,  and 
courage,  the  latter  will  generally  become  more  eminent  in  every 
pursuit,  and  will  gain  the  ascendancy.^  He  may  be  said 
to  possess  genius — for  genius  has  been  declared  by  a  great 

«*  J.  Stuart  .Mill  remarks  (*The  "require  most  plodding,  and    long 

Subjection  of  Women,' 1869,  p.  122),  "hammering  at  single  thoughts." 

"The  things  in  which  man  most  What  is  this  but  energy  and  per- 

"excels  woman    nre  those    which  severance? 
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authority  to  be  patience;  and  patience,  in  this  eense,  means 
unflinching,  undaunted  perseyerance.  But  this  view  of  genius 
is  perhaps  deficient ;  for  without  the  higher  powers  of  the  imagi- 
nation and  reason,  no  eminent  success  can  be  gained  in  man}' 
subjects.  These  latter  faculties,  as  well  as  the  former,  will  have 
been  developed  in  man,  partly  through  sexual  selection, — that 
is,  through  the  contest  of  riyal  males,  and  imrtly  through  natural 
selection, — ^that  is,  from  success  in  the  general  struggle  for  life ; 
and  as  in  both  cases  the  struggle  will  have  been  during  mAturity , 
the  characters  gained  will  have  been  transmitted  more  fully  to 
the  male  than  to  the  female  ofibpring.  It  accords  in  a  striking 
manner  with  this  view  of  the  modification  and  re-inforcement  of 
many  of  our  mental  &culties  by  sexual  selection,  that,  firstly, 
they  notoriously  undergo  a  considerable  change  at  puberty,^^ 
and,  secondly,  that  eunuchs  remain  throughout  life  inferior  in 
these  same  qualitie&  Thus  man  has  ultimately  become  superior 
to  woman.  It  is,  indeed,  fortunate  that  the  law  of  the  equal 
transmission  of  characters  to  both  sexes  prevails  with  mammals ; 
otherwise  it  is  probable  that  man  would  have  become  as  superior 
in  mental  endowment  to  woman,  as  the  peacock  is  in  ornamental 
plumage  to  the  peahen. 

It  must  be  borne  in  mind  that  the  tendency  in  characters 
acquired  by  either  sex  late  in  life,  to  be  transmitted  to  the  same 
sex  at  the  same  age,  ]and  of  early  acquired  cliaracters  to  be 
transmitted  to  both  sexes,  are  rules  which,  though  general,  do 
not  always  hold.  If  they  always  held  good,  we  might  conclude 
(but  I  here  exceed  my  proper  bounds)  that  the  inherited  effects 
of  the  early  education  of  boys  and  girls  would  be  transmitted 
equally  to  both  sexes ;  so  that  the  present  inequality  in  mental 
power  between  the  sexes  would  not  be  effaced  by  a  similar  course 
of  early  training ;  nor  can  it  have  been  caused  by  their  dissimilar 
early  training.  In  order  that  woman  should  reach  the  same 
standard  as  man,  she  ought,  when  nearly  adult,  to  be  trained  to 
energy  and  perseverance,  and  to  have  her  reason  and  imagination 
exercised  to  the  highest  point;  and  then  she  would  probably 
transmit  these  qualities  chiefly  to  her  adult  daughters.  All  women, 
however,  could  not  be  thus  raised,  unless  during  many  genera- 
tions those  who  excelled  in  the  above  robust  virtues  were 
married,  and  produced  offspring  in  larger  numbers  than  other 
women.  As  before  remarked  of  bodily  strength,  although  men 
do  not  now  fight  for  their  wives,  and  this  form  of  selection  has 
passed  away,  yet  during  manhood,  they  generally  undergo  a 
severe  struggle  in  order  to  maintain  themselves  and  their 
families;  and  this  will  tend  to  keep  up  or  even  increase  their 

?»  >Jnud«ley,  *  Milid  and  Body,'  p.  31. 


tt 


566  The  Descent  of  Man,  PabtIU. 

mental  powers^  and^  as  a  consequenoe,  the  present  inequality 
between  the  sexes.^ 

Voice  and  Musical  Powers, — ^In  some  species  of  Quadrnmaoa 
there  is  a  great  difference  between  the  adult  sexes,  in  the  power 
of  their  yoices  and  in  the  development  of  the  vocal  organs ;  and 
man  appears  to  have  inherited  this  difference  from  his  eaiijr 
progenitors.  His  vocal  cords  are  about  one-third  longer  than  in 
woman^  or  than  in  boys ;  and  emasculation  produces  the  same 
effect  on  him  as  on  the  lower  animals,  for  it  "  arrests  that  pro- 
minent growth  of  the  thyroid,  <&c.,  which  accompanies  the 
elongation  of  the  cords."  ^  With  respect  to  the  cause  of  this 
difference  between  the  sexes,  I  have  nothing  to  add  to  the 
remarks  in  the  last  chapter  on  the  probable  effects  of  the  long- 
continued  use  of  the  vocal  organs  by  the  male  under  the  ex- 
citement of  love,  rage  and  jealousy.  According  to  Sir  Duncan 
Glbb,^  the  voice  and  the  form  of  the  larynx  differ  in  the  different 
races  of  mankind ;  but  with  the  Tartars,  Chinese,  &c.,  the  voice 
of  the  male  is  said  not  to  differ  so  much  from  that  of  the  female, 
as  in  most  other  races. 

The  capacity  and  love  for  singing  or  music,  though  not  a 
sexual  character  in  man,  must  not  here  be  passed  over.  Although 
the  sounds  emitted  by  animals  of  all  kinds  serve  many  purposes, 
a  strong  case  can  be  made  out,  that  the  vocal  organs  were 
primarily  used  and  perfected  in  relation  to  the  propagation  of  the 
si^ecies.  Insects  and  some  few  spiders  are  the  lowest  animals 
wliich  voluntarily  produce  any  sound;  and  this  is  generally 
effected  by  the  aid  of  beautifully  constructed  stridulating  organs, 
which  are  often  confined. to  the  males.  The  sounds  thus  pro- 
duced consist,  I  believe  in  all  cases,  of  the  same  note,  repeated 
rhythmically;^  and  this  is  sometimes  pleasing  even  to  the 
ears  of  man.  The  chief  and,  in  some  coses,  exclusive  purpose 
appears  to  be  either  to  call  or  charm  the  opposite  sex. 

The  sounds  produced  by  fishes  are  said  in  some  cases  to  bo 
made  only  by  the  males  during  the  breeding-season.    All  the 

"  An  observation  by  Vogt  bean  "  skulls."     But  Vogt  admits  ('  L«e- 

on  this  subject :   he  says,  '*  It  is  a  tures  on  Man,'  Eng.  translat.  1864, 

<<  remarkable  circumstance,  that  the  p.  81)  that  more  obsenrations  are 

**  difference   between  the    sexes,  as  requisite  on  this  point. 
** regards   the    cranial    cavity,   in-         "  Owen,    'Anatomy    of   Verte- 

'*  creases  with  the  development  of  brates,'  vol.  iii.  p.  603. 
*^  the  race,  so  that  the  male  Euro-         '*  '  Journal  of  the  Anthropolog. 

"  pean  excels  much  more  the  female,  Soc.'  April,  1869,  p.  Ivii.  and  Ixvi. 
''than     the     negro     the     negress.         **  Dr.  Scudder,  'Notes  on   Stri- 

"  Welcker  confirms  this  statement  dulation,'  in  '  Proc.  Boston  Soc.  of 

*•  of   Buschke    from   his  measure-  Nat.  Hist.'  vol.  xi.  April,  1868. 
"ments    of    negro     and     German 
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air-breathing  Yertebrata  necessarily  possess  an  apparahis  for 
inhaling  and  expelling  air,  with  a  pipe  capable  of  being  closed 
at  one  end.  Hence  when  the  primeval  members  of  this  class 
were  strongly  excited  and  their  muscles  violently  contracted, 
purposeless  sounds  would  almost  certainly  have  been  produced ; 
and  these,  if  they  proved  in  any  way  serviceable,  might  readily 
have  been  modified  or  intensified  by  the  preservation  of  properly 
adapted  variations.  The  lowest  Vertebrates  which  breathe  air 
are  Amphibians;  and  of  these,  frogs  and  toads  possess  vocal 
organs,  which  are  incessantly  used  during  the  breeding^season, 
and  which  are  often  more  highly  developed  in  the  male  than  in 
the  female.  The  male  alone  of  the  tortoise  utters  a  noise,  and 
this  only  during  the  season  of  love.  Male  alligators  roar  or 
bellow  during  the  same  season.  Every  one  knows  how  much 
birds  use  their  vocal  organs  as  a  means  of  courtship ;  and  some 
species  likewise  perform  what  may  be  called  instrumental  music, 
lu  the  class  of  Mammals,  with  which  we  are  here  more  par- 
ticularly concerned,  the  mides  of  almost  all  the  species  use  their 
voices  during  the  breeding-season  much  more  than  at  any  other 
time;  and  some  are  absolutely  mute  excepting  at  this  season. 
With  other  species  both  sexes,  or  only  the  females,  use  their 
voices  as  a  love-call.  Considering  these  facts,  and  that  the  vocal 
organs  of  some  quadrupeds  are  much  more  largely  developed  in 
the  male  than  in  the  female,  either  permanently  or  temporanly 
during  thd  breeding-season ;  and  considering  that  in  most  of  the 
lower  classes  the  sounds  produced  by  the  males,  serve  not  only 
to  call  but  to  excite  or  allure  the  female,  it  is  a  surprising  fact 
that  we  have  not  as  yet  any  good  evidence  that  these  organs  are 
used  by  male  mammals  to  charm  the  females.  The  American 
Mycetes  carnya  perhaps  forms  an  exception,  as  does  the  JJylolattfi 
ayUis,  an  ape  allied  to  man.  This  gibbon  has  an  extremely  loud 
but  musical  voice.  Mr.  Waterhouse  states,**  "  It  appeared  to 
**  me  that  in  ascending  and  descending  the  scale,  the  intervals 
"  were  always  exactly  half-tones ;  and  I  am  sure  that  the  highest 
"  note  was  the  exact  octave  to  tJie  lowest.  The  quality  of  the 
"  notes  is  very  musical ;  and  I  do  not  doubt  that  a  good  violinist 
"  would  be  able  to  give  a  correct  idea  of  the  gibbon's  oompo- 
"  sition,  excepting  as  regards  its  loudness."  Mr.  Waterhouso 
then  gives  the  notes.  Professor  Owen,  who  is  a  musician,  con- 
iirms  the  foregoing  statement,  and  remarks,  though  erroneously, 
that  this  gibbon  "alone  of  brute  mammals  may  be  said  to 
"  sing.*'    It  appears  to  be  much  excited  after  its  performance. 

••  Given  in   W.   C.   L.   Martin's     Owen,   *  Anatomy   of  Vertebrates,' 
'  General  Introduct.  to  Nat.  Hist,  of     vol.  iii.  p.  600. 
Mamm.    Animals/    1841,   p.  432; 
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Unfortanately,  its  habits  have  neyer  been  closely  observed  in  a 
state  of  nature;  but  from  the  analogy  of  other  animals,  it  is 
probable  that  it  uses  its  musical  powers  more  especially  daring 
the  season  of  courtship. 

This  gibbon  is  not  the  only  species  in  the  genus  which  sings, 
for  my  son,  Francis  Darwin,  attentively  listened  in  the  Zoo- 
logical Gardens  to  H,  hucisciis  whilst  singing  a  cadence  of  three 
notes,  in  true  musical  intervals  and  with  a  clear  musical  tone: 
It  is  a  more  surprising  fact  that  certain  rodents  utter  musical 
sounds.  Singing  mice  have  often  been  mentioned  and  exhibited, 
but  imposture  has  commonly  been  suspected.  We  have,  how- 
ever, at  last  a  clear  account  by  a  well-known  observer,  the  Bev. 
S.  Lockwood,^^  of  the  musical  powers  of  an  American  species, 
the  ffesperomys  cogfiatns,  belonging  to  a  genus  distinct  from  that 
of  the  English  mouse.  This  little  animal  was  kept  in  confine- 
ment, and  the  performance  was  repeatedly  heard.  In  one  of  the 
two  chief  songs, ''  the  last  bar  would  frequently  be  prolonged  to 
*'  two  or  three;  and  she  would  sometimes  change  from  G  sharp 
"  and  D,  to  C  natural  and  D,  then  warble  on  these  two  notes 
"  awhile,  and  wind  up  with  a  quick  chirp  on  C  sharp  and  D. 
'*  The  distinctness  between  the  semitones  was  very  marked,  and 
"  easily  appreciable  to  a  good  ear."  Mr.  Lockwood  gives  both 
songs  in  musical  notation;  and  adds  that  though  this  little 
mouse  "  had  no  ear  for  time,  yet  she  would  keep  to  the  key  of  B 
"  (two  flats)  and  strictly  in  a  major  key."  ..."  Ber  soft  clear 
"  voice  falls  an  octave  with  all  the  precision  possible ;  then  at  the 
"  wind  up,  it  rises  again  into  a  very  quick  trill  on  C  sharp 
"  and  D." 

A  critic  has  asked  how  the  cai*s  of  man,  and  he  ought  to  have 
added  of  other  animals,  could  have  been  adapted  by  selection  so 
as  to  distinguish  musical  notes.  But  this  question  shews  some 
confusion  on  the  subject ;  a  noise  is  the  sensation  resulting  from 
the  co-existence  of  several  aerial  "simple  vibrations"  of  various 
periods,  each  of  which  intermits  so  frequently  that  its  separate 
existence  cannot  be  perceived.  It  is  only  in  the  want  of  con- 
tinuity of  such  vibrations,  and  in  their  want  of  harmony  inter  se, 
that  a  noise  differs  from  a  musical  note.  Thus  an  ear  to  be 
capable  of  discriminating  noises — and  the  high  importance  of 
this  power  to  all  animals  is  admitted  by  every  one — ^must  be  sen- 
sitive to  musical  notes.  We  have  evidence  of  this  capacity  even 
low  down  in  the  animal  scale:  thus  Crustaceans  are  provided 
with  auditory  hairs  of  different  lengths,  which  have  been  seen  to 
vibrate  when  tlie  proper  musical  notes  are  struck.**    As  stated 

"  The    'American     NaturalisV         "  Helmholtz,  *Thebrie  Php.  d« 
1871,  p.  761.  ]^  Musi^ue,*  1868,  p.  187, 
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in  a  provious  cliaptcr,  similiar  observations  havo  been  made 
on  the  hairs  of  the  antennas  of  gnats.  It  has  been  x)ositiyely 
asserted  by  good  observers  that  spiders  are  attracted  by  music. 
It  is  also  well  known  that  some  dogs  howl  when  hearing  par- 
ticular tones."  Seals  apparently  appreciate  music,  and  their 
fondness  for  it ''was  well  known  to  the  ancients,  and  is  often 
"  taken  advantage  of  by  the  hunters  at  the  present  day."  " 

Therefore,  as  far  as  the  mere  perception  of  musical  notes  is 
concerned,  there  seems  no  special  difficulty  in  the  case  of  man 
or  of  any  other  animal.  Helmholtz  has  explained  on  physio- 
logical principles  why  concords  are  agreeable,  and  discords  dis- 
agreeable to  the  human  ear ;  but  we  are  little  concerned  with 
these,  as  music  in  harmony  is  a  late  invention.  "We  are  more  con- 
cerned with  melody,  and  here  again,  according  to  Helmholtz,  it  is 
intelligible  why  the  notes  of  our  musical  scale  are  used.  The 
ear  analyses  all  sounds  into  their  component "  simple  vibrations," 
although  we  are  not  conscious  of  this  analysis.  In  a  musical 
note  the  lowest  in  pitch  of  these  is  generally  predominant,  and 
the  others  which  are  less  marked  are  the  octave,  the  twelfth, 
the  second  octave,  &c.,  all  harmonies  of  the  fundamental  pre- 
dominant note;  any  two  notes  of  our  scale  have  many  of  these 
harmonic  over-tones  in  common.  It  seems  pretty  clear  then, 
that  if  an  animal  always  wished  to  sing  precisely  the  same  song, 
he  would  guide  himself  by  sounding  those  notes  in  succession, 
which  i)Ossess  many  over-tones  in  common — that  is,  he  would 
choose  for  his  song,  notes  which  belong  to  our  musical  scale. 

But  if  it  be  further  asked  why  musical  tones  in  a  certain 
order  and  rhythm  give  man  and  other  animals  pleasure,  we 
can  no  more  give  the  reason  than  for  the  pleasantness  of  certain 
tastes  and  smells  That  they  do  give  pleasure  of  some  kind  to 
animals,  we  may  infer  from  their  being  produced  during  the 
season  of  courtship  by  many  insects,  spiders,  fishes,  amphibians, 
and  birds ;  for  unless  the  females  were  able  ,to  appreciate  such 
sounds  and  were  excited  or  charmed  by  them,  the  persevering 
efforts  of  the  males,  and  the  complex  structures  often  possessed 
by  them  alone,  would  be  useless ;  and  this  it  is  impossible  to 
believe. 

Human  song  is  generally  admitted  to  bo  the  basis  or  origin 
of  instrumental  music.  As  neither  the  enjoyment  nor  the 
capacity  of  producing  musical  notes  are  faculties  of  the  least 

^  Several  accounts  have  been  another  instance  of  a  dog  always 
published  to  this  effect.  Mr.  Peach  whining,  when  one  note  on  a  con- 
writes  to  me  that  he  has  repeatedly  certina,  which  was  out  of  tune,  wn.s 
found  that  an  old  dog  of  his  howls  played. 

when  B  flat  is  sounded  on  the  flute,         **  Mr.  R.  Brown,  in  *  Proc.  Zool. 

and  to  no  other  note.    I  may  add  Soc'  1868,  p.  410, 


it 
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TLse  to  man  in  reference  to  his  daily  habits  of  life,  they  must  be 
ranked  amongst  the  most  mysterious  with  which  he  is  endowed. 
They  are  present,  though  in  a  very  rude  condition,  in  men  of  all 
races,  even  the  most  savage ;  but  so  different  is  the  taste  of  the 
several  races,  that  our  music  gives  no  pleasure  to  savages,  and 
their  music  is  to  us  in  most  cases  hideous  and  unmeaning.  Dr. 
Socmann,  in  some  interesting  remarks  on  this  subject," ''  doubts 
**  whether  oven  amongst  the  nations  of  Western  Europe,  in- 
timately connected  as  they  are  by  close  and  frequent  inter- 
course, the  music  of  the  one  is  interpreted  in  the  same  sense  by 
"  the  others.  By  travelling  eastwards  we  find  that  there  is  oer- 
"  tainly  a  different  language  of  music.  Songs  of  joy  and  dance- 
accompaniments  are  no  longer,  as  with  us,  in  the  major  keys, 
but  always  in  the  minor."  Whether  or  not  the  half-human 
progenitors  of  man  possessed,  like  the  singing  gibbons,  the 
capacity  of  producing,  and  therefore  no  doubt  of  appreciating, 
musical  notes,  we  know  that  man  xx)S8es8ed  these  faculties  at  a 
very  remote  period.  M.  Lartet  has  described  two  flutes,  made 
out  of  the  bones  and  horns  of  the  reindeer,  found  in  caves 
tog^her  with  flint  tools  and  the  remains  of  extinct  animals. 
The  arts  of  singing  and  of  dancing  are  also  very  ancient,  and 
are  now  practised  by  all  or  nearly  all  the  lowest  races  of  man. 
Poetry,  which  may  be  considered  as  the  offspring  of  song,  is  like- 
wise so  ancient,  that  many  persons  have  felt  astom'shod  that  it 
should  have  arisen  during  the  earliest  ages  of  which  we  have 
any  record. 

We  see  that  the  musical  faculties,  which  are  not  wholly  deficient 
in  any  race,  are  cajyablc  of  prompt  and  high  development,  for  Hot- 
tentots and  Negroes  have  become  excellent  musicians,  although  in 
their  native  countries  they  rarely  practise  anything  that  we  should 
consider  music.  Schweinfurth,  however,  was  pleased  with  some 
of  the  simple  melodies  which  he  heard  in  the  interior  of  Africa. 
But  there  is  nothing  anomalous  in  the  musical  faculties  lying 
dormant  in  man :  some  species  of  birds  which  never  naturally 
sing,  can  without  much  diflBculty  be  taught  to  do  so;  thus  a 
house-sparrow  has  learnt  the  song  of  a  linnet.  As  these  two 
species  are  closely  allied,  and  belong  to  the  order  of  Insessorcs, 
which  includes  nearly  all  the  singing-birds  in  the  world,  it  is 
possible  that  a  progenitor  of  the  sparrow  may  have  been  a 
songster.  It  is  more  remarkable  that  parrots,  belonging  to 
a  group  distinct  from  the  Insessores,  and  having  differently 

»*  'Journal  of  Anthropolog.  Soc.'  cond  edition,  1869,  which    conuin 

Oct.   1870,    p.  civ.     See    also    the  an  admirable  account  of  the  habits 

several  later  chapters  in  Sir  John  of  savages. 
Lubbock's    'Prehistoric  Times,'  so- 
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constructed  vocal  organs,  can  be  taught  not  only  to  speak,  but  to 
pipe  or  whistle  tunes  inyented  by  man,  so  that  they  must  have 
some  musical  capacity.  Nevertheless  it  would  be  very  rash  to 
assume  that  parrots  are  descended  from  some  ancient  form  which 
was  a  songster.  Many  cases  could  be  advanced  of  organs 
and  instincts  originally  adapted  for  one  purpose,  having  been 
utilised  for  some  distinct  purpose.'*  Hence  the  capacity  for 
high  musical  development,  which  the  savage  races  of  man 
possess,  may  be  due  either  to  the  practice  by  our  semi-human 
progenitors  of  some  rude  form  of  music,  or  simply  to  their 
having  acquired  the  proper  vocal  organs  for  a  different  purpose. 
But  in  this  latter  case  we  must  assume,  as  in  the  above  instance 
of  parrots,  and  as  seems  to  occur  with  many  animals,  that  they 
abeady  possessed  some  sense  of  melody. 

Music  arouses  in  us  various  emotions,  but  not  the  more 
terrible  ones  of  horror,  fear,  rage,  &c.  It  awakens  the  gentler 
feelings  of  tenderness  and  love,  which  readily  pass  into  devotion. 
In  the  Chinese  annals  it  is  said,  '*  Music  hath  the  power  of 
."  making  heaven  descend  upon  earth."  It  likewise  stirs  up  in  iis 
the  sense  of  triumph  and  the  glorious  ardour  for  war.  These 
powerful  and  mingled  feelings  may  well  give  rise  to  the  sense 
of  sublimity.  We  can  concentrate,  as  Dr.  Seemann  observes, 
greater  intensity  of  feeling  in  a  single  musical  note  than  in 
I)ages  of  writing.  It  is  probable  that  nearly  the  same  emotions, 
but  much  weaker  and  far  less  complex,  are  felt  by  birds  when 
the  male  pours  forth  his  full  volume  of  song,  in  rivalry  with 
other  males,  to  captivate  the  female.  Love  is  still  the  com- 
monest theme  of  our  songs.  As  Herbert  Spencer  remarks, 
"  music  arouses  dormant  sentiments  of  which  we  had  not 
'*  conceived  the  xx>8sibi]ity,  and  do  not  know  the  meaning;  or, 
"  as  Bichter  says,  tells  us  of  things  we  have  not  seen  and  shall 
"  not  see."  Conversely,  when  vivid  emotions  are  felt  and  ex- 
pressed by  the  orator,  or  even  in  common  speech,  musical  cadences 
and  rhythm  are  instinctively  used.  The  negro  in  Africa  when 
excited  often  bursts  forth  in  song;  "  another  will  reply  in  song, 
"  while  the  company,  as  if  touched  by  a  musical  wave,  murmur 


^  Since  this  chapter  was  printed, 
I  have  seen  a  raluable  •  article  bv 
Mr.  Chauncey  Wright  (*  North 
Amer.  Review,*  Oct.  1870,  page 
293),  who,  in  discussing  the  abore 
subject,  remarks,  '*  There  are  nnany 
'*  consequences  of  the  ultimate  laws 
'*  or  uniformities  of  nature,  through 
"  which  the  acquisition  of  one  use- 
f*  ful  power  will  bring  with  |t  pian^ 


<^  resulting  advantages  as  well  as 
"limiting  disadvantages,  actual  or 
"possible,  which  the  principle  of 
"  utility  may  not  have  comprehended 
"  in  its  action."  As  I  have  attempted 
to  shew  in  an  early  chapter  of  this 
work,  this  principle  has  an  impor- 
tant bearing  on  the  acquisition  by 
man  of  some  of  his  mental  charac- 
teristics, 
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"  a  chorus  in  perfect  unison."^  Even  monkeys  express  strong 
feelings  in  diflferent  tones— anger  and  impatience  by  low, — fear 
and  pain  by  high  notes.^  The  sensations  and  ideas  thns 
excited  in  ns  by  music,  or  expressed  by  the  cadences  of  oratory, 
appear  from  their  vagueness,  yet  depth,  like  mental  reTersioiui 
to  the  emotions  and  thoughts  of  a  long-past  age. 

All  these  facts  with  respect  to  music  and  impassioned  speech 
become  intelligible  to  a  certain  extent,  if  we  may  assume  that 
musical  tones  and  rhythm  were  used  by  our  half-human  an- 
cestors, during  the  season  of  courtship,  when  animals  of  all  kinds 
are  excited  not  only  by  love,  but  by  the  strong  jtassions  of 
jealousy,  rivalry,  and  triumph.  From  the  deeply-laid  principle  of 
inherited  associations,  musical  tones  in  this  case  would  be  likely 
to  call  up  vaguely  and  indefinitely  the  strong  emotions  of  a  long- 
past  age.  As  we  have  every  reason  to  suppose  that  articulate 
speech  is  one  of  the  latest,  as  it  certainly  is  the  highest,  of  the 
arts  acquired  by  man,  and  as  the  instinctive  power  of  producing 
musical  notes  and  rhythms  is  developed  low  down  in  the  animal 
series,  it  would  be  altogether  opposed  to  the  principle  of  evolution^ 
if  we  were  to  admit  that  man's  musical  capacity  has  been  deve- 
loped from  the  tones  used  in  impassioned  speech.  We  must 
suppose  that  the  rhythms  and  cadences  of  oratory  are  derived 
from  previously  developed  musical  powers.*  We  can  thus 
understand  how  it  is  that  music,  dancing,  song,  and  poetry  are 
such  very  ancient  arts.  We  may  go  even  further  than  this, 
and,  as  remarked  in  a  former  chapter,  believe  that  musical  sounds 
afforded  one  of  the  bases  for  the  development  of  language.*^ 


■'  Winwood  Reade,  *The  Martyr- 
dom of  Man,*  1872,  p.  441,  and 
<  African  Sketch  Book,'  1873,  vol.  ii. 
p.  313. 

"  Rengger,  *  ^ugethiere  von 
Paraguay,'  s.  49. 

"  See  the  very  interesting  dis- 
cussion on  the  ^  Origin  and  Function 
of  Music,'  by  Mr.  Herbert  Spencer, 
in  his  collected  '  Essays,'  1858,  p. 
359.  Mr.  Spencer  comes  to  an  ex- 
actly opposite  conclusion  to  that  at 
which  I  have  arrived.  He  con- 
cludes, as  did  Diderot  formerly,  that 
the  cadences  usc<i  in  emotional 
speech  afford  the  foundation  from 
which  music  has  been  developed ; 
whilst  I  conclude  that  musical  notes 
and  rhythm  were  first  acquired  by 
the  male  or  female  progenitors  of 
mankind  for  the  sake  of  charming 


the  opposite  sex.  Thus  musical 
tones  became  firmly  associated  with 
some  of  the  strongest  passions  an 
animal  is  capable  of  feeling,  and  are 
consequently  used  instinctively,  or 
through  association,  when  strong 
emotions  are  expressed  in  speech. 
Mr.  Spencer  does  not  offer  any 
satisfactory  explanation,  nor  can  I, 
why  high  or  deep  notes  should  be 
expressive,  both  with  man  and  the 
lower  animals,  of  certain  emotions. 
Mr.  Spencer  gives  also  an  in- 
teresting discussion  on  the  relations 
between  poetry,  recitative,  and  song. 
^'^  I  find  in  I^rd  Monboddo's 
*  Origin  of  Language,'  vol.i.  (1774), 
p.  469,  that  Dr.  Blacklock  likewise 
thought  'Hhat  the  first  language 
"among  men  was  music,  and  that 
"  before  our  ideas  were  expressed  by 
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As  the  males  of  several  quadrumanous  animals  have  their 
yocal  organs  much  more  developed  than  in  the  females,  and  as  a 
gibbon,  one  of  the  anthropomorphous  apes,  pours  forth  a  whole 
octave  of  musical  notes  and  may  be  said  to  sing,  it  appears  pro- 
bable that  the  progenitors  of  man,  either  the  males  or  females  or 
both  sexes,  before  acquiring  the  power  of  expressing  their  mutual 
love  in  articulate  language,  endeavoured  to  charm  each  other 
with  musical  notes  and  rhythm.  So  httle  is  known  about  the 
use  of  the  voice  by  the  Quadrumana  during  the  season  of  love, 
that  we  have  no  means  of  judging  whether  the  habit  of  singing 
was  first  acquired  by  our  male  or  female  ancestors.  Women 
are  generally  thought  to  possess  sweeter  voices  than  men,  and  as 
far  as  this  serves  as  any  guide,  we  may  infer  that  they  first 
acquired  musical  powers  in  order  to  attract  the  other  sex.*^  But 
if  so,  this  must  have  occurred  long  ago,  before  our  ancestors  had 
become  sufficiently  human  to  treat  and  value  their  women  merely 
as  useful  slaves.  The  impassioned  orator,  bard,  or  musician, 
when  with  his  varied  tones  and  cadences  he  excites  the  strongest 
emotions  in  his  hearei*s,  little  suspects  that  he  uses  the  same 
means  by  which  his  half-human  ancestors  long  ago  aroused  each 
other's  ardent  passions,  during  their  courtship  and  rivalry. 


•  The  Influence  of  Beauty  in  determininy  the  Marrkiyes  of  Man- 
kiwi. — In  civilised  life  man  is  largely,  but  by  no  means  exclu- 
sively, influenced  in  the  choice  of  his  wife  by  external  appearance ; 
but  we  are  chiefly  concerned  with  primeval  times,  and  our  only 
means  of  forming  a  judgment  on  this  subject  is  to  study  the 
habits  of  existing  semi-civilised  and  savage  nations.  If  it  can  bo 
shewn  that  the  men  of  diflFerent  races  prefer  women  having 
various  characteristics,  or  conversely  with  the  women,  we  have 
then  to  enquire  whether  such  choice,  continued  during  many 
generations,  would  produce  any  sensible  effect  on  the  race, 
either  on  one  sex  or  both  according  to  the  form  of.  inheritance 
which  has  prevailed. 

It  will  be  well  first  to  shew  in  some  detail  that  savages  pay  the 
greatest  attention  to  their  personal  appearance.^^  That  they  have 


*'  iU'ticulate  sounds,  they  were  com- 
"  municated  by  toues,  varied  accord- 
"  ing  to  different  degrees  of  gravity 
''and  acuteness." 

*^  See  an  interesting  discussion 
on  this  subject  by  Hackel,  '  Gene- 
relle  Morph,'  B.  ii.  1866,  s.  246. 

**  A  full  and  excellent  account  of 
the  manner  in  which  savages  in  all 
parts  of  the  world  ornament  them- 


selves, is  given  by  the  Italian  tra- 
veller, Prof.  Mantegazza, '  Rio  de  la 
Plata,  Viaggi  e  Studi,'  1867,  pp. 
525-545;  all  the  following  state- 
ments, when  other  references  are 
not  given,  are  taken  from  this  work. 
See,  also,  Waitz,  *Introduct.  to 
Anthropolog.'  Eng.  transl.  vol.  i. 
1863,  p.  275,  et  passim.  Lawrence 
also  gives  very  full    details  in  his 
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a  passion  for  ornamont  is  notorious ;  and  an  English  philosopher 
goes  so  far  as  to  maintaiUj  that  clothes  were  first  made  for 
ornament  and  not  for  warmth.  As  Professor  Waitz  remarks, 
"  however  poor  and  miserable  man  is,  he  finds  a  pleasure  in 
*'  adorning  himself."  The  extravagance  of  the  naked  Indians  of 
South  America  in  decorating  themselves  is  shewn  "  by  a  man  of 
large  stature  gaining  with  difi&culty  enough  by  the  labour  of  a 
fortoight  to  procure  in  exchange  the  diica  necessary  to  paint 
"  himself  red."  *^  The  ancient  barbarians  of  Europe  during  the 
Keindeer  period  brought  to  their  caves  any  brilliant  or  singular 
objects  which  they  happened  to  find.  Savages  at  the  present 
day  everywhere  deck  themselves  with  plumes,  necklaces,  armlets, 
ear-rings,  dec.  They  paint  themselves  in  the  most  diversified 
manner.  ''If  painted  nations,"  as  Humboldt  observes,  "had 
"  been  examined  with  the  same  attention  as  clothed  nations,  it 
"  would  have  been  perceived  that  the  most  fertile  imagination 
''  and  the  most  mutable  caprice  have  created  the  fashions  of 
"  painting,  as  well  as  those  of  garments.*' 

In  one  part  of  Africa  the  eyelids  are  coloured  black ;  in  another 
the  naUs  are  coloured  yellow  or  purple.  In  many  places  the 
hair  is  dyed  of  various  tints.  In  different  countries  the  teeth  are 
stained  black,  red,  blue,  &c.,  and  in  the  Malay  Archipelago  it  is 
thought  shameful  to  have  white  teeth  "  like  those  of  a  dog."  Kot 
one  great  country  can  be  named,  from  the  Polar  r^ons  in  the 
north  to  New  Zealand  in  the  south,  in  which  the  aborigines  do 
not  tattoo  themselves.  This  practice  was  followed  by  the  Jews 
of  old,  and  by  the  ancient  Britons.  In  Africa  some  of  the 
natives  tattoo  themselves,  but  it  is  a  much  more  common 
practice  to  raise  protuberances  by  rubbing  salt  into  incisions 
made  in  various  parts  of  the  body ;  and  these  are  considered  by 
the  inhabitants  of  Eordofan  and  Darfur  "  to  be  great  x>ersonal 
"  attractions."  In  the  Arab  countries  no  beauty  can  be  perfect 
until  the  cheeks  "  or  temples  have  been  gashed."'^  In  South 
America,  as  Humboldt  remarks,  **  a  mother  would  be  accused  of 
"  culpable  indifference  towards  her  children,  if  she  did  not 
"  employ  artificial  means  to  shape  the  calf  of  the  leg  after  the 
"  fiishion  of  the  country."    In  the  Old  and  New  Worlds  the 


*■  Lectures  on  Physiology/  1822. 
Since  this  chapter  was  written  Sir 
J.  Lubbock  has  published  his '  Origin 
of  CiTilisation/  1870,  in  which  there 
is  an  interesting  chapter  on  the 
present  subject,  and  from  which  (pp. 
42,  48)  I  have  taicen  some  facts 
about  savages  dyeing  their  teeth 
and  hair,  and  piercing  their  teeth. 


**  Humboldt,  *  Personal  Narrative,' 
£ng.  Translat.  vol.  iv.  p.  515;  on 
the  imagination  shewn  in  painting 
the  body,  p.  522  ;  on  modifying  the 
form  of  the  calf  of  the  leg,  p.  466. 

"  'The  Nile  Tributaries,'  1867; 
*  The  Albert  N'yanza,'  1866,  vol.  L 
p.  218. 
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shape  of  the  skull  was  formerly  modified  during  infancy  in  the 
most  extraordinary  manner,  as  is  still  the  case  in  many  places, 
and  sneh  deformities  are  considered  ornamental.  For  instance, 
the  savages  of  Ck)lombiV  deem  a  much  flattened  head  "an 
"  essential  point  of  beauty." 

The  hair  is  treated  with  especial  care  in  various  countries ;  it 
is  allowed  to  grow  to  full  length,  so  as  to  reach  to  the  ground,  or 
is  combed  into  "  a  compact  frizzled  mop,  which  is  the  Papuan's 
"  pride  and  glory.""  In  Northern  Africa  "a  man  requires  a 
"  period  of  from  eight  to  ten  years  to  perfect  his  coiffure."  With 
other  nations  the  head  is  shaved,  and  in  parts  of  South  America 
and  Africa  even  the  eyebrows  and  eyelashes  are  eradicated.  The 
natives  of  the  Upper  Nile  knock  out  the  four  front  teeth,  saying 
that  they  do  not  wish  to  resemble  brutes.  Further  south,  the 
Batokas  knock  out  only  the  two  upper  incisors,  which,  as 
Livingstone^  remarks,  gives  the  face  a  hideous  appearance, 
owing  to  the  prominence  of  the  lower  jaw ;  but  these  people  think 
the  presence  of  the  incisors  most  unsightly,  and  on  beholding 
some  Europeans,  cried  out,  "  Look  at  the  great  teeth ! "  The 
chief  Sebituani  tried  in  vain  to  alter  this  fashion.  In  various 
parts  of  Africa  and  in  the  Malay  Archipelago  the  natives  file  the 
incisors  into  ]X)int8  like  those  of  a  saw,  or  pierce  them  with 
holes,  into  which  they  insert  studs. 

As  the  face  with  us  is  chiefly  admired  for  its  beauty,  so  with 
savages  it  is  the  chief  seat  of  mutilation.  In  all  quarters  of  the 
world  the  septum,  and  more  rarely  the  wings  of  the  nose  are 
pierced ;  rings,  sticks,  feathers,  and  other  ornaments  being  in- 
serted .into  the  holes.  The  ears  are  everywhere  pierced  and 
similarly  ornamented,  and  with  the  Botocudos  and  Lenguas  of 
South  America  the  hole  is  gradually  so  much  enlarged  that  the 
lower  edge  touches  the  shoulder.  In  North  and  South  America 
and  in  Africa  either  the  upper  or  lower  lip  is  pierced;  and  with 
the  Botocudos  the  hole  in  the  lower  lip  is  so  large  that  a  disc  of 
wood,  four  inches  in  diameter,  is  placed  in  it.  Mantegazza  gives 
a  curious  account  of  the  shame  felt  by  a  South  American  native, 
and  of  the  ridicule  which  he  excited,  when  he  sold  his  temheta, — 
the  large  coloured  piece  of  wood  which  is  passed  through  the 
hole.  In  Central  Africa  the  women  perforate  the  lower  lip  and 
wear  a  crystal,  which,  from  the  movement  of  the  tongue,  has  "  a 
"  wriggling  motion,  indescribably  ludicrous  during  conversation." 

*»  Quoted    by  Prichard,    *Phys.  445.     On  the  coiffure  of  the  Afrl- 

Hist.  of  Mankind,'  4th  edit.  vol.  i.  cans,   Sir   S.   Baker,   *The    Albert 

1851,  p.  321.  N'yanza,*  vol.  i.  p.  210. 

*•  On    the     Papuans,     Wallace,  *'  *  Travels,'  p.  533. 
*  The  Malay  Archipelago,'  vol.  iu  p. 
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Tho  wife  of  the  chief  of  Latooka  told  Sir  S.  Baker**  that  Lady 
Baker  "  would  be  much  improved  if  she  would  extract  her  four 
'*  front  teeth  from  the  lower  jaw,  and  wear  the  long  pointed 
"  polished  crystal  in  her  under  lip."  Further  south  with  the 
jyiakalolo,  the  upper  lip  is  perforated,  and  a  large  metal  and 
bamboo  ring,  called  a  'pddi^  is  worn  in  the  hole,  "  This  caused 
"  the  lip  in  one  case  to  project  two  inches  beyond  the  tip  of  the 
''  nose;  and  when  the  lady  smiled  the  contraction  of  the  muscles 
"  elevated  it  over  the  eyes.  '  Why  do  the  women  wear  these 
"  *  things  ? '  the.venerable  chief,  Chinsurdi,  was  asked.  Evidently 
**  surprised  at  such  a  stupid  question,  he  replied, '  For  beauty  ! 
"  '  They  are  the  only  beautiful  things  women  have  ;  men  have 
"  '  beards,  women  have  none.  What  kind  of  a  jjerson  would  she 
'• '  be  without  the  pelel^  ?  She  would  not  be  a  woman  at  all 
"  '  with  a  mouth  like  a  man,  but  no  beard.'  "*' 

Hardly  any  part  of  the  body,  which  can  be  unnaturally 
modified,  has  escaped.  The  amount  of  suffering  thus  caused 
must  have  been  extreme,  for  many  of  tlio  operations  require 
several  yeai's  for  theii*  comi^letiou,  so  that  the  idea  of  their 
nec^essity  must  be  imperative.  The  motives  are  various;  the 
men  paint  their  bodies  to  make  themselves  appear  terrible  isi 
battle ;  ^jertain  mutilations  are  connected  with  religious  rites, 
or  they  mark  the  age  of  puberty,  or  the  rank  of  the  man,  or  they 
serve  to  distinguish  the  tribes.  Amongst  savages  the  same 
fashions  prevail  for  long  periods,"*  and  thus  mutilations,  from 
whatever  cause  first  made,  soon  come  to  be  valued  as  distinctive 
marks.  But  self-adornment,  vanity,  and  the  admiration  of 
others,  seem  to  be  the  commonest  motives.  In  regard  to  tattoo- 
ing, I  was  told  by  the  missionaries  in  New  Zealand,  that  when 
they  tried  to  persuade  some  girls  to  give  up  the  practice,  they 
answered,  "  We  must  jiLst  have  a  few  lines  on  our  lips ;  else  when 
"  wo  grow  old  we  shall  bo  so  very  ugly."  With  the  men  of  New 
Zealand,  a  most  capable  judge  *^  says, "  to  have  fine  tattooed  faces 
was  the  great  ambition  of  the  young,  both  to  render  themselves 
attractive  to  the  ladies,  and  conspicuous  in  war."  A  star 
tattooed  on  the  forehead  and  a  spot  on  the  chin  are  thought  by 
the  women  in  one  part  of  Africa  to  be  irresistible  attractions.** 
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«  *The  All)€rt  N'yanza,*  1866, 
vol.  i.  p.  217. 

**  Livingstone,  'British  Associa- 
tion/ 1860;  report  given  in  the 
'  Athenaeum,'  July  7,  1860,  p.  29. 

*•  Sir  S.  Bnker  (ibid.  vol.  i.  p. 
210)  speaking  of  the  natives  of 
Central  Africa  says,  "every  tribe 
"has   a   distinct    and    unchanging 


*' fashion  for  dressing  the  hair." 
See  Agassiz  ('Journey  in  Brazil,' 
1868,  p.  318)  on  the  invariability 
of  the  tattooing  of  the  Amazonian 
Indians. 

"  Rev.  R.  Taylor, '  New  Zealand 
and  its  Inhabitants,'  1855,  p.  152. 

»*  Mantegazza,  *  Viaggi  e  Studi,* 
p.  542. 
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In  most,  but  not  all  parts  of  the  world,  the  men  are  more 
ornamented  than  the  women,  and  often  in  a  di£ferent  manner ; 
sometimes,  though  rarely,  the  women  are  hardly  at  all  orna- 
mented. As  the  women  are  made  by  savages  to  perform  the 
greatest  share  of  the  work,  and  as  they  are  not  allowed  to  eat 
the  best  kinds  of  food,  so  it  accords  with  the  characteristic 
selfishness  of  man  that  they  should  not  be  allowed  to  obtain,  or 
use  the  finest  ornaments.  Lastly,  it  is  a  remarkable  fact,  as 
proved  by  the  foregoing  quotations,  tliat  the  same  fashions  in 
modifying  the  shape  of  the  head,  in  ornamenting  the  hair,  iu 
jminting,  tattooing,  in  perforating  the  nose,  lips,  or  ears,  in 
removing  or  filing  the  teeth,  &c.,  now  prevail,  and  have  long 
prevailed,  in  the  most  distant  quarters  of  the  world.  It  is 
extremely  improbable  that  these  practices,  followed  by  so  many 
distinct  nations,  should  be  due  to  tradition  from  any  common 
sourca  They  indicate  the  close  similarity  of  the  mind  of  man, 
to  whatever  race  he  may  belong,  just  as  do  the  almost  universal 
habits  of  dancing,  masquerading,  and  making  rude  pictures. 

Having  made  these  preliminary  remarks  on  the  admiration 
felt  by  savages  for  various  ornaments,  and  for  deformities  most 
unsightly  in  our  eyes,  let  us  see  how  far  the  men  are  attracted 
by  the  appearance  of  their  women,  and  what  are  their  ideas  of 
beauty.  I  have  heard  it  maintained  that  savages  are  quite 
indifferent  about  the  beauty  of  their  women,  valuing  them  solely 
as  slaves ;  it  may  therefore  be  well  to  observe  that  this  conclusion 
does  not  at  all  agree  with  the  care  which  the  women  take  in 
ornamenting  themselves,  or  with  their  vanity.  Burchell^  gives 
an  amusing  account  of  a  fiush-woman  who  used  as  much 
grease,  red  ochre,  and  shining  ]X)wder  "  as  would  have  ruined 
any  but  a  very  rich  husband."  She  displayed  also  "much 
vanity  and  too  evident  a  consciousness  of  her  superiority."  Mr. 
Winwood  Beade  informs  me  that  the  negroes  of  the  West  Coast 
often  discuss  the  beauty  of  their  women.  Some  competent 
observers  have  attributed  the  fearfully  common  practice  of 
in&nticide  partly  to  the  desire  felt  by  the  women  to  retain  their 
good  look^.^  In  several  regions  the  women  wear  charms  and 
use  love-philters  to  gain  the  affections  of  the  men;  and  Mr. 
Brown  entunerates  four  plants  used  for  this  purpose  by  the 
women  of  North-Westem  America." 

"  'Travels  in  S.  Africa,'  1824,  •Voyages,'  Ac.  torn.  ii.  p.  116. 

vol.  i.  p.  414.  **  On  the  vegetable  productions 

'^  See,    for    references,    Qerland  used  by  the  Korth-Westcrn  Ameri* 

'  Ueber  das  Aussterben  der  Naturvol'  can  Indians, '  Pharmaceutical  Jonr- 

ker,'  1868,  s.  51, 53,  55  ;  also  Azara,  nal,'  vol.  x. 
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Heame,'^  an  exoellont  obseryer,  who  lived  many  years  with  the 
American  Indians,  says,  in  speaking  of  the  women,  "Ask  a 
"  Northern  Indian  wluit  is  beauty,  and  he  will  answer,  a  brood 
"  flat  face,  small  eyes,  high  cheek-bones,  three  or  fonr  broad 
"  black  lines  across  each  cheek,  a  low  forehead,  a  large  broad 

chin,  a  clumsy  hook  nose,  a  tawny  hide,  and  breasts  hanging 

down  to  the  belt."  Pallas,  who  yisited  the  northern  parts  of 
the  Chinese  empire,  says  "  those  women  are  preferred  who  have 
"  the  Mandschu  form ;  that  is  to  say,  a  broad  face,  high  cheek- 
"  bones,  very  broad  noses,  and  enormous  ears ; "  ^  and  Vogt 
remarks  that  the  obliquity  of  the  eye,  which  is  proper  to  tho 
Chinese  and  Japanese,  is  exaggerated  in  their  pictures  for  the 
purpose,  as  it "  seems,  of  exhibiting  its  beauty,  as  contrasted 
"  with  the  eye  of  the  rod-haired  barbarians."  It  is  well  known, 
OS  Hue  repeatedly  remarks,  that  the  Chinese  of  the  interior 
think  Europeans  hideous,  with  their  white  skins  and  prominent 
noses.  The  nose  is  fieir  from  being  too  prominent,  according  to  our 
ideas,  in  the  natives  of  Ceylon ;  yet "  the  Chinese  in  the  sov^ith 
"  century,  accustomed  to  the  flat  features  of  the  Mongol  races, 

were  surprised  at  the  prominent  noses  of  the  Cingalese ;  and 

Thsang  described  them  as  having  '  the  beak  of  a  bird,  witii  the 

'body  of  a  man.*" 

Finlayson,  after  minutely  describing  the  people  of  Cochin 
China,  says  that  their  rounded  heads  and  fieuses  are  their  chief 
characteristics;  and,  he  odds,  "the  roundness  of  the  whole 
"  countenance  is  more  striking  in  the  women,  who  ore  reckoned 
"  beautiful  in  proportion  as  they  display  this  form  of  face."  The 
Siamese  have  small  noses  with  divergent  nostrils,  a  wide  mouth, 
rather  thick  lips,  a  remarkably  large  face,  with  very  high  and 
broad  cheek-bones.  It  is,  therefore,  not  wonderful  that "  beauty, 
"  according  to  our  notion  is  a  stranger  to  them.  Tet  they  oon- 
"  sider  their  own  females  to  be  [much  more  beautiful  than  those 
''  of  Europe."" 

It  is  well  known  that  with  many  Hottentot  women  the 
posterior  part  of  the  body  projects  in  a  wonderful  manner ;  they 
are  steatopygous ;  and  Sir  Andrew  Smith  is  certain  that  this 
peculiarity  is  greatly  admired  by  the  men.'^'    He  once  saw  a 
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*•  *A  Journey  from  Prince  of 
Wales  Fort,'  8to.  edit  1796,  p.  89. 

»'  Quoted  by  Prichard,  *Phys. 
Hist,  of  Mankind/  3rd  edit.  vol.  ir. 
1844,  p.  519;  Vogt,  'Lectures  on 
Man,'  Eng.  translat.  p.  129.  On 
the  opinion  of  the  Chinese  on  the 
Cingalese,  E.  Tennent,  *  Ceylon/  1859, 
Tol.  ii.  p.  107. 

*■  Prichard,  as  taken  from  Craw- 


furd  and  Finlayson,  *  Phys.  Hist,  of 
Mankind,'  vol.  ir.  pp.  534,  535. 

^'  Idem  illustrissimos  viator  dixit 
mihi  pra^cinctorium  rel  tabulam 
foeroina*,  quod  nobis  teterrimum  est, 
quondam  permagno  aestimari  ab 
hominibus  in  hic  gente.  Nunc  res 
mntata  est,  et  censent  talem  coo- 
formationem  minime  optandam  esse. 
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woman  who  was  considered  a  beauty,  and  she  was  so  immensely 
developed  behind,  that  when  seated  on  level  ground  she  conld 
not  rise,  and  had  to  push  herself  along  until  she  came  to  a  slope. 
Some  of  the  women  in  various  negro  tribes  have  the  same  pecu- 
liarity ;  and,  according  to  Burton,  the  Somal  men  "  are  said  to 
"  choose  their  wives  by  ranging  them  in  a  line,  and  by  picking 

her  out  who  x^rojects  farthest  a  tergo.    Nothing  can  be  more 

hateful  to  a  negro  than  the  opjxjsite  form."  ^ 

With  respect  to  colour,  the  negroes  rallied  Mxmgo  Park  on  the 
whiteness  of  his  skin  and  the  prominence  of  his  nose,  both  of 
which  they  considered  as  "  unsightly  and  unnatural  conforma- 
"  tions."  He  in  return  praised  the  glossy  jet  of  their  skins  and  the 
lovely  depression  of  their  noses ;  this  they  said  was,  "  honey- 
"  mouth,"  nevertheless  they  ^ve  him  food.  The  African  Moors, 
also,  '*  knitted  their  brows  and  seemed  to  shudder  "  at  the  white- 
ness of  his  skin.  On  the  eastern  coast,  the  negro  boys  when  they 
saw  Burton,  cried  out "  Look  at  the  white  man ;  does  he  not  look 
"  like  a  white  ape  ? "  On  the  western  coast,  as  Mr.  Winwood 
Beade  informs  me,  the  negroes  admire  a  very  black  skin  more 
than  one  of  a  lighter  tint  But  their  horror  of  whiteness  may  be 
attributed,  according  to  this  same  traveller,  partly  to  the  belief 
held  by  most  negroes  that  demons  and  spirits  are  white,  and 
partly  to  their  thinking  it  a  sign  of  ill-health. 

The  Banyai^of  the  more  southern  part  of  the  continent  are 
negroes,  but "  a  great  many  of  them  are  of  a  light  coffee-and-milk 
"  colour,  and,  indeed,  this  colour  is  considered  handsome 
'* throughout  the  whole  country;"  so  that  here  we  have  a 
different  standard  of  taste.  With  the  Kafirs,  who  differ  much 
from  negroes, "  the  skin,  except  among  the  tribes  near  Delagoa 
"  Bay,  is  not  usually  black,  the  prevailing  colour  being  a  mixture 
^of  black  and  red,  the  most  common  shade  being  chocolate. 
"  Dark  complexions,  as  being  most  common  are  naturally  held  in 
"  the  highest  esteem.  To  be  told  that  he  is  light-coloured,  or 
"  like  a  white  man,  would  be  deemed  a  very  poor  compliment  by 
"  a  Kafir.  I  have  heard  of  one  unfortunate  man  who  was  so  very 
"  fair  that  no'  girl  would  marry  him."  One  of  the  titles  of  the 
Zulu  king  is  "  You  who  are  black."  *^  Mr.  Ghdton,  in  speaking 
to  me  about  the  natives  of  S.  Africa,  remarked  that  their  ideas  of 

**  *  The  Anthropological  Review,*  Burton's    statement   is  quoted   by 

November,  1864,  p.  237.    For  ad-  Schaaflfhausen,  *  Archiv  ftir  Anthro- 

ditional  references,  see  Waitz, '  In-  polog.'  1866,  s.  163.    On  the  Banyai, 

troduct.     to    Anthropology,'    £ng.  Livingstone,   *  Travels,'  p.  64.     On 

translat.  1863,  vol.  i.  p.  105.  the    Kafirs,  the    Rev.   J.   Shooter, 

•^  Mungo    Park's    <  Travels    in  *  The  Kafirs  of  Natal  and  the  Zu' 

Africa,'  4to.   1816,    pp.   53,    131,  Country,'  1857,  p.  1. 
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beauty  seem  very  different  from  onrs ;  for  in  one  tribe  two  slim. 
Blight,  and  pretty  girls  were  not  admired  by  the  natives. 

Turning  to  other  quarters  of  the  world ;  in  Java,  a  yellow,  not 
a  white  girl,  is  considered,  aocoi'ding  to  Madame  Pfeiffer,  a 
beauty.  A  man  of  CSochin  China  "  spoke  with  contempt  of  the 
"  wife  of  the  English  Ambassador,  that  she  had  white  teeth  like 
"  a  dog,  and  a  rosy  colour  like  that  of  potato-flowers."  We 
liaye  seen  that  the  Chinese  dislike  our  white  skin,  and  that  the 
N.  Americans  admire  "  a  tawny  hide."  In  S.  America,  the  Ynra- 
caras,  who  inhabit  the  wooded,  damp  slopes  of  the  eastern 
Cordillera,  are  remarkably  pale-coloured,  as  their  name  in  their 
own  language  expresses ;  nevertheless  tiiey  consider  European 
women  as  very  inferior  to  their  own." 

In  several  of  the  tribes  of  North  America  the  hair  on  the  head 
grows  to  a  wonderful  length ;  and  Catlin  gives  a  curious  proof 
how  much  this  is  esteemed,  for  the  chief  of  the  Crows  was 
elected  to  this  office  from  having  the  longest  hair  of  any  man  in 
the  tribe,  namely  ten  feet  and  seven  inches.  The  Aymaras  and 
Quichuas  of  S.  America,  likewise  have  very  long  hair ;  and  this, 
as  Mr.  D.  Forbes  informs  me,  is  so  much  valued  as  a  beauty, 
that  cutting  it  off  was  the  severest  punishment  which  he  could 
inflict  on  them.  In  both  the  Northern  and  Southern  halves  of 
the  continent  the  natives  sometimes  increase  the  api)arent  length 
of  their  hair  by  weaving  into  it  fibrous  substances.  Althou^ 
the  hair  on  the  head  is  thus  cherished,  that  on  the  face  is  con- 
sidered by  the  North  American  Indians  '^  as  very  vulgar,"  and 
every  hair  is  carefully  eradicated.  This  practice  prevails 
throughout  the  American  continent  from  Vancouver's  Island  in 
the  north  to  Tierra  del  Fuego  in  the  south.  When  York 
Minster,  a  Fuegian  on  board  the  'Beagle,'  was  taken  back  to 
his  country,  the  natives  told  him  he  ought  to  pull  out  the  few 
short  hairs  on  his  face.  They  also  threatened  a  young  missionary, 
who  was  left  for  a  time  with  them,  to  strip  him  naked,  and 
pluck  the  hairs  from  his  face  and  body,  yet  he  was  far  from  being 
a  hairy  man.  This  fashion  is  carried  so  far  that  the  Indians  of 
Paraguay  eradicate  their  eyebrows  and  eyelashes,  saying  that 
they  do  not  wish  to  be  like  horses.** 

•'  For  the    Javans  and  Cochin-  G.  Catlin,  3nl  edit,  1842,  vol.  i.  p. 

Chinese,  see  Waltz,    *  Introdact.  to  49 ;  vol.  ii.  p.  227.     On  the  natives 

Anthropology,'  Kng.  translat.  vol.  i.  of  Vancouver's  Island,  see  Sproat, 

p.   305.     On    the    Yura-caras,    A.  '  Scenes  and  Studies  of  Savage  Life,' 

d*Or]igny,  as  quoted  in   Prichard,  1868,  p.   25.     On  the    Indians  of 

*  Phys.  Hist,  of  Mankind,'  vol.  v.  3rd  Paraguay,  Azara,  *  Voyages,'  torn.  ii. 

edit.  p.  476.  p.  105. 

•»  *  North  American  Indians,*  by 
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It  is  zemarkable  that  throughont  the  world  the  races  wliich 
are  almost  completely  destitute  of  a  beard,  dislike  hairs  on  the 
face  and  body,  and  take  pains  to  eradicate  them.  The  Ealmncks 
are  beardless,  and  they  are  well  known,  like  the  Americans,  to 
pluck  out  all  straggling  hairs;  and  so  it  is  with  the  Polynesians, 
some  of  the  Malays,  and  the  Siamese.  Mr.  Yeitch  states  that  the 
Japanese  ladies  "  all  objected  to  o\ir  whiskers,  considering  them 
"  very  ugly,  and  told  us  to  cut  them  off,  and  be  like  Japanese 
"  men."  Ilie  New  Zealanders  have  short,  curled  beards ;  yet 
they  formerly  plucked  out  the  hairs  on  the  face.  They  had  a 
soying  that  "  there  is  no  woman  for  a  hairy  man ;"  but  it  would 
appear  that  the  fashion  has  changed  in  New  2ie»&land,  perhaps 
owing  to  the  presence  of  Europeans,  and  I  am  assured  that 
beards  are  now  admired  by  the  Maories.'*' 

On  the  other  hand,  bearded  races  admire  and  greatly  Talue 
their  beards ;  among  the  Anglo-Saxons  every  'part  of  the  body 
had  a  recognised  value ;  "  the  loss  of  the  beard  being  estimated 
"  at  twenty  shillings,  while  the  breaking  of  a  thigh  was  fixed  at 
"  only  twelve."**  In  the  East  men  swear  solemnly  by  their 
beards.  We  have  seen  that  Ghinsurdi,  the  chief  of  the  Makalolo 
in  Africa,  thought  that  beards  were  a  great  ornament.  In  the 
Pacific  the  Fijian's  beard  is  "profuse  and  bushy,  and  is  his 
"  greatest  pride ; "  whilst  the  inhabitants  of  the  adjacent  archi- 
pelagoes of  Tonga  and  Samoa  are  "  beardless,  and  abhor  a  rough 
"  chin."  In  one  island  alone  of  the  Ellice  group  "  the  men  are 
''  heavily  bearded,  and  not  a  little  proud  thereof."  ** 

We  thus  see  how  widely  the  different  races  of  man  differ  in 
their  taste  for  the  beautiful.  In  every  nation  sufficiently  ad- 
vanced to  have  made  effigies  of  their  gods  or  of  their  deified 
rulers,  the  sculptors  no  doubt  have  endeavoured  to  express  their 
highest  ideal  of  beauty  and  grandeur.*^  Under  this  point  of  view 
it  is  well  to  compare  in  our  mind  the  Jupiter  or  Apollo  of  the 
Greeks  with  the  Egyptian  or  Assyrian  statues ;  and  these  with 
the  hideous  bas-reliefis  on  the  ruined  buildings  of  Central 
America. 

I  have  met  with  very  few  statements  opposed  to  this  conclusion. 


*^  On  the  Siamese,  Prichard,  ibid, 
vol.  iv.  p.  533.  On  the  Japanese, 
Vcitch  in  'Gardeners*  Chronicle,' 
1860,  p.  11 W.  On  the  Xcw  Zea- 
landers. Mantegazza,  '  Viaggi  e 
Studi,'  1867,  p.  526.  For  the  other 
nations  mentioned,  see  references  in 
I^awrence,  *  Lectures  on  Physiology,* 
&c.  1822,  p.  272. 

•*  l^iibbock,  'Origin  of  CiTil|s4- 


tion,'  1870,  p.  321. 

••  X>T,  Barnard  Davis  quotes  Mr, 
Prichard  and  others  for  these  facts 
in  regard  to  the  Polynesians,  in 
'Anthropological  Review^,'  April, 
1870,  p.  185,  191. 

"  Oh.  Comte  has  remarks  to  this 
effect  in  his  '  Traits  de  Legislation,' 
3rd  edit,  1837,  p.  136, 
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Mr,  Winwood  Keade,  however,  who  has  had  ample  oppar- 
tnnitiee  for  observation,  not  only  with  the  n^n^oes  of  the  West 
Coast  of  Africa,  but  with  those  of  the  interior  who  have  never 
associated  with  Enropeans,  is  convinced  that  their  ideas  of 
beauty  are  on  the  whole  the  same  as  ours ;  and  Dr.  Itohl&  writes 
to  me  to  the  same  effect  with  respect  to  Bomn  and  the  eonntries 
inhabited  by  the  Pnllo  tribes.  Mr.  Beade  fonnd  that  he  agreed 
with  the  negroes  in  their  estimation  of  the  beanty  of  the  native 
girls ;  and  that  their  appreciation  of  the  beanty  of  European 
women  corresponded  with  ours.  They  admire  long  hair,  and 
use  artificial  means  to  make  it  appear  abundant ;  they  admire 
also  a  beard,  though  themselves  very  scantily  provided.  Mr. 
Beade  feels  doubtfiil  what  kind  of  nose  is  most  appreciated :  a 
girl  has  been  heard  to  say,"  I  do  not  want  to  marry  him,  he  has 
"  got  no  nose ;"  and  this  shews  that  a  very  flat  nose  is  not  admired. 
We  should,  however,  bear  in  mind  that  the  depressed,  broad 
noses  and  projecting  jaws  of  the  n^roes  of  the  West  Coast  are 
exceptional  types  with  the  inhabitants  of  Africa.  Notwithstand- 
ing the  foregoing  statements,  Mr.  l^eade  admits  that  negroes 
'*  do  not  like  the  colour  of  our  skin ;  they  look  on  blue  eyes  with 
"  aversion,  and  they  think  our  noses  too  long  and  our  ]xpB  too 
"  thin."  He  does  not  think  it  probable  that  negroes  would  ever 
prefer  the  most  beautiful  European  woman,  on  the  mere  grounds 
of  physical  admiration,  to  a  good-looking  negress.^ 

The  general  truth  of  the  principle,  long  ago  insisted  on  by 
Humboldt,*"  that  man  admires  and  often  tries  to  exaggerate 
whatever  characters  nature  may  have  given  him,  is  shewn  in 
many  ways.  The  practice  of  beardless  races  extirpating  every 
trace  of  a  beard,  and  often  all  the  hairs  on  the  body,  affords  one 
illustration.  The  skull  has  been  greatly  modified  during  ancient 
and  modem  times  by  many  nations;  and  there  can  be  little 
doubt  that  this  has  been  practised,  especially  in  N.  and  S. 
America,  in  order  to  exaggerate  some  natural  and  admired 


"  The  'African  Sketch  Book,' 
vol.  ii.  1873,  pp.  253,  394,  521. 
The  Fuegians,  as  I  hare  been  in- 
formed by  a  missionary  who  long 
resided  with  them,  consider  Euro- 
pean women  as  extremely  beatitifal ; 
but  from  what  we  hare  seen  of  the 
judgroent  of  the  other  aborigines  of 
America,  I  cannot  but  think  that 
this  must  be  a  mistake,  unless  in- 
deed the  statement  refers  to  the  few 
Fuegians  who  have  lived  for  some 
time  with  Europeans,  and  who  mqst 


consider  xu  as  superior  beings.  I 
should  add  that  a  most  experienced 
observer,  Capt.  Burton,  believes 
that  a  woman  whom  we  consider 
beautiful  is  admired  throughout  the 
world,  *  Anthropological  Review,* 
March,  1864,  p.  245. 

••  *  Personal  Narrative,*  Eng. 
translat.  vol.  iv.  p.  518,  and  else- 
where. Mantegazza,  in  his  '  Viaggi 
e  Studi,'  1867,  strongly  insists  on 
this  same  principle. 
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peculiarity.  Many  American  Indians  are  known  to  admire  a  head 
80  extremely  flattened  as  to  appear  to  us  idiotic.  The  natives  on 
the  north-western  coast  compress  the  head  into  a  pointed  cone ; 
and  it  is  their  constant  practice  to  gather  the  hair  into  a  knot  on 
the  top  of  the  head,  for  the  sake,  as  Dr.  Wilson  remarks,  "  of 
"  increasing  the  apparent  eleration  of  thefavonrite  conoid  form." 
The  inhabitants  of  Arakhan  "  admire  a  broad,  smooth  forehead, 
"  and  in  order  to  produce  it,  they  fasten  a  plate  of  lead  on  the 
"  heads  of  the  new-born  children.*'  On  the  other  hand, "  a  broad, 
"  well-rounded  occiput  is  considered  a  great  beauty "  by  the 
natives  of  the  Fiji  islands.^^ 

As  with  the  skull,  so  with  the  nose ;  the  ancient  Huns  during 
the  age  of  Attila  were  accustomed  to  flatten  the  noses  of  their 
infants  with  bandages,  "  for  the  sake  of  exaggerating  a  natural 
"  conformation."  With  the  Tahitians,  to  be  called  long-nose  is 
considered  as  an  insult,  and  they  compress  the  noses  and  fore- 
heads of  their  children  for  the  sake  of  beauty.  The  same  holds 
with  the  Malays  of  Sumatra,  the  Hottentots,  certain  N^roes, 
and  the  natives  of  Brazil.'^  The  Chinese  have  by  nature  un- 
usually small  feet ; "  and  it  is  well  known  that  the  women  of 
the  upper  classes  distort  their  feet  to  make  them  still  smaller. 
Lastly,  Humboldt  thinks  that  the  American  Indians  prefer 
colouring  their  bodies  with  red  paint  in  order  to  exaggerate 
their  natural  tint ;  and  until  recently  European  women  added 
to  their  naturally  bright  colours  by  rouge  and  white  cosmetics ; 
but  it  may  be  doubted  whether  barbarous  nations  have  generally 
had  any  such  intention  in  painting  themselves. 

In  the  &shions  of  our  own  dress  we  see  exactly  the  same 
principle  and  the  same  desire  to  carry  every  point  to  an  extreme ; 
we  exhibit,  also,  the  same  spirit  of  emulation.  But  the  fashions 
of  savages  are  far  more  permanent  than  ours;  and  whenever 
their  bodies  are  ariificially  modified,  this  is  necessarily  the  case. 
The  Arab  women  of  the  Upper  Nile  occupy  about  three  days  in 
dressing  their  hair ;  they  never  imitate  other  tribes,"  but  simply 


'*  On  the  skulls  of  the  American 
tribes,  see  Nott  and  Gliddon,  *  Types 
of  Mankind;  1854,  p.  440 ;  Prichard, 
•Phys.  Hist,  of  Mankind,'  vol.  i. 
3rd  edit.  p.  321 ;  on  the  natives  of 
Arakhan,  ibid.  vol.  iv.  p.  537. 
Wilson,  *  Physical  Ethnology,' 
Smithsonian  Institution,  1863,  p. 
288;  on  the  Fijians,  p.  290.  Sir 
J.  Lnbbock  (*  Prehistoric  Times,' 
2nd  edit.  1869,  p.  506)  gives  an 
excellent  r^snm^  oq  thb  subject^ 


'^  On  the  Hans,  Godron,  'De 
PEsp^ce,'  torn.  ii.  1859,  p.  300. 
On  the  Tahitians,  Waitz,  *Anthro- 
polog.'  £ng.  translat.  vol.  i.  p.  305. 
Marsden,  quoted  by  Prichard,  *  Phys, 
Hist,  of  Mankind/  3rd  edit.  vol.  v. 
p.  67.  Lawrence,  '  Lectures  on 
Physiology,'  p.  337, 

"  This  fact  was  ascertained  in 
the  *Reise  der  Novara :  Anthropolog. 
Thiel,'  Dr.  Weisbach,  1867,  s.  265. 
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"  vie  with  each  other  in  the  superlatiTeness  of  their  own  style. 
Dr.  Wilson,  in  speaking  of  the  compressed  skulls  of  yarions 
American  races,  adds,  "  such  usages  are  among  the  least  eradi- 
"  cable,  and  long  survive  the  shock  of  revolutions  that  change 
"  dynasties  and  efface  more  important  national  peculiarities."^ 
The  same  principle  comes  into  play  in  the  art  of  breeding; 
imd  we  can  thus  understand,  as  I  have  elsewhere  explained,^^ 
the  wonderful  development  of  the  many  races  of  animals  and 
plants,  which  have  been  kept  merely  for  dmament.    Fanciers 
always  wish  each  character  to  be  somewhat  increased ;  they  Ao 
not  admire  a  medium  standard ;  they  certainly  do  not  desire 
nny  great  and  abrupt  change  in  the  character  of  their  breeds ; 
they  admire  solely  what  they  are   accustomed  to,  but  they 
ardently  desire  to  see  each  characteristic  feature  a  little  more 
developed. 

The  senses  of  man  and  of  the  lower  animals  seem  to  be  so 
constituted  that  brilliant  colours  and  certain  forms,  as  well  as 
harmonious  and  rhythmical  sounds,  give  pleasure  and  are  called 
beautiful;  but  why  this  should  be  so,  we  know  not  It  is 
certainly  not  true  that  there  is  in  the  mind  of  man  any  universal 
standard  of  beauty  with  resx)ect  to  the  human  body.  It  is, 
however,  possible  that  certain  tastes  may  in  the  course  of  time 
become  inherited,  though  there  is  no  evidence  in  £AVour  of  this 
belief;  and  if  so,  each  race  would  possess  its  own  innate  ideal 
standard  of  beauty.  It  has  been  argued  ^'^  that  ugliness  consists 
in  an  approach  to  the  structure  of  the  lower  animals,  and  no 
doubt  this  is  partly  true  with  the  more  civilised  nations,  in 
which  intellect  is  highly  appreciated ;  but  tliis  explanation  will 
hardly  apply  to  all  forms  of  ugliness.  The  men  of  each  race 
prefer  what  they  are  accustomed  to;  they  cannot  endure  any 
great  change;  but  they  like  variety,  and  admire  each  cha- 
racteristic carried  to  a  moderate  extreme.'^^  Men  accustomed  to 
a  nearly  oval  face,  to  straight  and  regular  features,  and  to  bright 
colours,  admire,  ad  we  Europeans  know,  these  points  when 
stroDgly  developed.  On  the  other  hand,  men  accustomed  to 
a  broad  face,  with  high  cheek-bones,  a  depressed  nose,  and  a 
black  skin,  admire  these  peculiarities  when  strongly  marked. 

^«  *  Smithsonian  Institution,' 1863,  Anthropologic,'  1866,  s,  164. 
p.  289.     On  the  fashions  of  Arab         '*  Mr.  Bain  has  collected  (*  Men- 
women,   Sir   S.    Baker,   'The   Nile  tal  and  Moral   Science,'  1868,  pp. 
Tributaries,*  1867,  p.  121.  304-314)  about  a   dozen    more  or 

'*  *■  The  Variation  of  Animals  and  less  different  theories  of  the  idea  of 

Plants  under  Domestication,' vol.  i.  beauty;  but    none    are    quite   the 

p.  214 ;  vol.  ii.  p.  240.  same  as  that  here  given, 

"  Schaaffhausen,     *Arch}v     filr 
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No  doubt  characters  of  all  kinds  may  be  too  much  developed 
for  beauty.  Hence  a  perfect  beauty,  which  implies  many 
characters  modified  in  a  particular  manner,  will  be  in  every 
race  a  prodigy.  As  the  great  anatomist  Bichat  long  ago  said, 
if  every  one  were  cast  in  the  same  mould,  there  would  be  no 
such  tiling  as  beauty.  If  all  our  women  were  to  become  as 
beautiful  as  the  Venus  de'  Medici,  we  should  for  a  time  be 
charmed ;  but  wo  should  soon  wish  for  variety ;  and  as  soon  as 
wo  had  obtained  variety,  we  should  wish  to  see  certain  cha- 
racters a  little  exaggerated  beyond  the  then  existing  common 
standard. 


CHAPTEE  XX. 
Secondaby  Ssxual  Chabactebs  of  MJLS'-conUnued. 

On  the  effects  of  the  continued  selection  of  women  according  to  a  different 
standard  of  beauty  in  each  race — On  the  causes  which  interfere  with 
sexual  selection  in  civilised  and  savage  nations — Conditions  favourable 
to  sexual  selection  during  primeval  times — On  the  manner  of  action 
of  sexual  selection  with  mankind — On  the  women  in  savage  tribes  having 
some  power  to  choose  their  husbands — Absence  of  hair  on  the  body,  and 
development  of  the  beard — Colour  of  the  skin — Summary. 

We  have  seen  in  the  last  chapter  that  with  all  barbarous  races 
ornaments,  dress,  and  external  appearance  are  highly  valued ; 
and  that  the  men  judge  of  the  beauty  of  their  women  by  widely 
different  standards  We  must  next  inquire  whether  this  pre- 
ference and  the  consequent  selection  during  many  generations  of 
those  women,  which  appear  to  the  men  of  each  race  the  most 
attractive,  has  altered  the  character  either  of  the  females  alone, 
or  of  both  sexes.  With  manamals  the  general  rule  appears 
to  be  that  characters  of  all  kinds  are  inherited  equally  by  the 
males  and  females ;  we  might  therefore  expect  that  with  man- 
kind any  characters  gained  by  the  females  or  by  the  males 
through  sexual  selection,  would  commonly  be  transferred  to  the 
offspring  of  both  sexes.  If  any  change  has  thus  been  effected,  it 
is  almost  certain  that  the  different  races  would  be  differently 
modified,  as  each  has  its  own  standard  of  beauty. 

With  mankind,  especially  with  savages,  many  causes  interfere 
with  the  action  of  sexual  selection  as  feur  as  the  bodily  frame  is 
concerned.  Civilised  men  are  largely  attracted  by  the  mental 
charms  of  women,  by  their  wealth,  and  especially  by  their  social 
position ;  for  men  rarely  marry  into  a  much  lower  rank.  The 
men  who  succeed  in  obtaining  the  more  beautiful  women,  will 
not  havQ  a  better  chance  of  leaving  a  long  line  of  descendants 
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than  other  men  with  plainer  wiyee,  save  the  few  who  bequeath 
their  fortunes  according  to  primogeniture.    With  respect  to  the 
opposite  form  of  selection,  namely  of  the  more  attractive  men  bj 
the  women,  although  in  ciTilised  nations  women  have  free  or 
almost  free  choice,  which  is  not  the  case  with  barbarous  races, 
yet  their  choice  is  largely  influenced  by  the  social  position  and 
wealth  of  the  men;  and  the  success  of  the  latter  in  life  depends 
much  on  their  intellectual  powers  and  energy,  or  on  the  fruits  of 
these  same  powers  in  their  fore&thers.    Ko  excuse  is  needed  for 
treating  this  subject  in  some  detail ;  for,  as  the  Qerman  phOo- 
Bopher   Schopenhauer  remarks,  ''the   final   aim   of  all  Ioto 
"  intrigues,  be  they  comic  or  tragic,  is  really  of  more  importance 
*'  than  all  other  ends  in  human  life.    What  it  all  turns  upon  is 
''  nothing  less  than  the  comx>osition  of  the  next  generation.  .  .  . 
"  It  is  not  the  weal  or  woe  of  any  one  individual,  but  that  of  the 
"  human  race  to  come,  which  is  here  at  stake."  ^ 

There  is,  however,  reason  to  believe  that  in  certain  civilised 
and  semi-civilised  nations  sexual  selection  has  effected  some- 
thing in  modifying  the  bodily  frame  of  some  of  the  members. 
Many  persons  are  convinced,  as  it  appears  to  me  with  justice, 
that  our  aristocracy,  including  under  this  term  all  wealthy 
families  in  which  primogeniture  has  long  prevailed,  from  having 
chosen  during  many  generations  from  all  classes  the  more  beau- 
tiful women  as  their  wives,  have  become  handsomer,  according 
to  the  European  standard,  than  the  middle  classes;  yet  the 
middle  classes  are  placed  imder  equally  favourable  conditions  of 
life  for  the  perfect  development  of  the  body.  Cook  remarks  that 
the  superiority  in  personal  appearance ''  which  is  observable  in 
"  the  erees  or  nobles  in  all  the  other  islands  (of  the  Pacific)  is 
"  found  in  the  Sandwich  islands ; "  but  this  may  be  chiefly  due 
to  their  better  food  and  manner  of  life. 

The  old  traveller  Chardin,  in  describing  the  Persians,  says 
their  "blood  y&  now  highly  refined  by  frequent  intermixtures 
''  with  the  Gleorgians  and  Circassians,  two  nations  which  surpass 
"  all  the  world  in  personal  beauty.  There  is  hardly  a  man  of 
"  rank  in  Persia  who  is  not  bom  of  a  Georgian  or  Circassian 

mother."    He  adds  that  they  inherit  their  beauty,  "not  from 

their  ancestors,  for  without  the  above  mixture,  the  men  of 
"  rank  in  Persia,  who  are  descendants  of  the  Tartars,  would  be 

extremely  ugly." '    Here  is  a  more  curious  case ;  the  priestesses 


« 
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*  *  Schopenhauer  and  Darwinism,*  &c.  1822,  p.  393),  who  attributes 
in  *  Journal  of  Anthropology,'  Jan.  the  beauty  of  the  upper  classes  in 
1871,  p.  S23.  England  to  the  men   having   long 

*  These  quotations  are  taken  from  aelected  the  more  beautiful  women. 
Lawrence  (*  Lectures  on  Physiology/ 
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\vho  attended  the  temple  of  Venus  Erycina  at  San-Giuliano  in 
Sicily,  were  selected  for  their  beauty  out  of  the  whole  of  Greece 
they  were  not  vestal  virgins,  and  Quatrefages,'  who  states  the 
foregoing  fiEust,  says  that  the  women  of  San-Giuliano  are  now 
fiimons  as  the  most  beautiful  in  the  island,  and  are  sought  by 
artists  as  models.  But  it  is  obvious  that  the  evidence  in  all  the 
above  cases  is  doubtful. 

The  following  case,  though  relating  to  savages,  is  well  worth 
giving  from  its  curiosity.  Mr.  Winwood  Eeade  informs  me  that 
the  Jollofis,  a  tribe  of  negroes  on  the  west  coast  of  Africa,  "  are 
"  remarkable  for  their  uniformly  fine  appearance."  A  friend  of 
his  asked  one  of  these  men,  "  How  is  it  that  every  one  whom  I 
"  meet  is  so  line-looking,  not  only  your  men,  but  your  women  ?" 
The  Jollof  answered,  '*  It  is  very  easily  explained :  it  has  always 
"  been  our  custom  to  pick  out  our  worse-looking  slaves  and  to 
"  sell  them."  It  need  hardly  be  added  that  with  all  savages, 
female  slaves  serve  as  concubines.  That  this  negro  should  have 
attributed,  whether  rightly  or  wrongly,  the  fine  appearance  of 
his  tribe  to  the  long-continued  elimination  of  the  ugly  women  is 
not  so  surprising  as  it  may  at  first  appear ;  for  I  have  elsewhere 
shewn  ^  that  negroes  fully  appreciate  the  importance  of  selection 
in  the  breeding  of  their  domestic  animals,  and  I  could  give  from 
Mr.  Beade  additional  evidence  on  this  head. 

The  Causes  which  prevent  or  check  the  Action  of  Sexual  Selection 
ivith  Savages. — The  chief  causes  are,  first,  so-called  communal 
marriages  or  promiscuous  intercourse ;  secondly,  the  consequences 
of  female  infanticide ;  thirdly,  early  betrothals ;  and  lastly,  the 
low  estimation  in  which  women  are  held,  as  mere  slaves.  These 
four  points  must  be  considered  in  some  detail. 

It  is  obvious  that  as  long  as  the  pairing  of  man,  or  of  any 
other  animal,  is  left  to  mere  chance,  with  no  choice  exerted  by 
either  sex,  there  can  be  no  sexual  selection;  and  no  effect  will  bo 
produced  on  the  offspring  by  certain  individuals  having  had  an 
advantage  over  others  in  their  courtship.  Now  it  is  asserted 
that  there  exist  at  the  present  day  tribes  which  practise  what 
Sir.  J.  Lubbock  by  courtesy  calls  communal  marriages :  that  is, 
all  the  men  and  women  in  the  tribe  are  husbands  and  wives  to 
one  another.  The  licentiousness  of  many  savages  is  no  doubt 
astonishing,  but  it  seems  to  me  that  more  evidence  is  requisite, 
before  we  fully  admit  that  their  intercourse  is  in  any  case  pro- 
miscuous.   Nevertheless  all  those  who  have  most  closely  studied 

'  '  Anthropelogie/    *  Revue    des  Plants  under  Domestication/  vol.  i. 

Coars  Scientifiques,'  Oct.  1868,  p.  p.  207. 
721.  »  Sir  J.  Lubbock,  *The  Origin  of 

*  'The  Variation  of  Animals  and  Civilisation,'  1870,  chap.  iii.  especi- 
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the  subjeet/  and  whoso  judgment  is  worth  much  more  tbaa  mine, 
believe  that  communal  marriage  (this  expression  being  TarionsI  jr 
guarded)  was  the  original  and  universal  form  throughout  the 
world,  including  therein  the  intermarriage  of  brothers  and  sisters. 
The  late  Sir.  A.  Smith,  who  had  travelled  widely  in  S.  Africa^  and 
knew  much  about  the  habits  of  savages  there  and  elsewhere,  ex- 
pressed to  me  the  strongest  opinion  that  no  race  exists  in  which 
woman  is  considered  as  the  property  of  the  community.    I  believe 
that  his  Judgment  was  largely  determined  by  what  is  implied  by 
the  term  marriage.     Throughout  the  following  discussion  I  use 
the  term  in  the  same  sense  as  when  naturalists  speak  of  animals 
as  monogamous^  meaning  thereby  that  the  male  is  accepted  by  or 
chooses  a  single  female,  and  lives  with  her  either  during  the 
breeding-season  or  for  the  whole  year,  keeping  possession  of 
her  by  the  law  of  might ;  or,  as  when  they  speak  of  a  polygamous 
si)ecies,  meaning  that  the  male  lives  with  several  females.    This 
kind  of  marriage  is  all  that  concerns  us  here,  as  it  suffices  for 
the  work  of  sexual  selection.    But  I  know  that  some  of  the 
writers  above  referred  to,  imply  by  the  term  n[iarriage,  a  recog- 
nised right,  protected  by  the  tribe. 

The  indirect  evidence  in  favour  of  the  belief  of  the  former 
prevalence  of  communal  marriages  is  strong,  and  rests  chiefly  on 
the  terms  of  relationship  which  are  employed  between  the 
members  of  the  same  tribe,  implying  a  connection  with  the  tribe, 
and  not  with  either  parent.  But  the  subject  is  too  large  and 
complex  for  even  an  abstract  to  be  here  given,  and  I  will  confine 
myself  to  a  few  remarks.  It  is  evident  in  the  case  of  such 
marriages,  or  where  the  marriage  tie  is  very  loose,  that  the 
relationship  of  the  child  to  its  father  cannot  be  known.  But  it 
seems  almost  incredible  that  the  relationship  of  the  child  to  its 
mother  should  ever  be  completely  ignored,  especially  as  the  women 
in  most  savage  tribes  nurse  their  infants  for  a  long  time. 
Accordingly,  in  many  cases  the  lines  of  descent  are  traced 
through  the  mother  alone,  to  the  exclusion  of  the  father.  But 
in  other  cases  the  terms  employed  express  a  connection  with  the 


ally  pp.  60-67.  Mr.  McLennan,  ia 
his  extremely  valuable  work  oq 
<  PrimitiTe  Marriage/  1865,  p.  163, 
speaks    of  the    union  of  the  sexes 

times    as   loose, 
in   some   degree 


(( 


in 


the    earliest 
"  transitory,  and 


**  promiscuous."  Mr.  M'Lennan  and 
Sir  J.  Lubbock  have  collected  much 
evidence  on  the  extreme  licentious- 
ness of  savages  at  the  present  time. 
Mr.  L.  H.  Morgan,  ii^  bis  interesting 


memoir  on  the  classificatory  system 
of  relationship  ('Proc  American 
Acad,  of  Sciences,'  vol.  vii.  Feb. 
1868,  p.  475),  concludes  that  poly- 
gamy and  all  forms  of  marriage 
during  primeval  times  were  essen- 
tially unknown.  It  appears  also, 
from  Sir  J.  Lubbock's  work,  that 
Bachofen  likewise  believes  that 
commimal  intercourse  originftllr 
prevailed, 
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tribe  alone,  to  the  exclusion  even  of  the  mother.  It  seems 
possible  that  the  connection  between  the  related  members  of  the 
same  barbarous  tribe,  exposed  to  all  sorts  of  danger,  might  be  so 
much  more  important,  owing  to  the  need  of  mutual  protection 
and  aid,  than  that  between  the  mother  and  her  child,  as  to  lead 
to  the  sole  use  of  terms  expressiye  of  the  former  relationships ; 
but  Mr.  Morgan  is  convinced  that  this  yiow  is  by  no  means 
sufficient 

The  terms  of  relationship  used  in  different  parts  of  the  world 
may  be  divided,  according  to  the  author  just  quoted,  into  two 
great  classes,  the  classificatory  and  descriptive, — the  latter  being 
employed  by  us.  It  is  the  classificatory  Rystem  which  so  strongly 
leads  to  the  belief,  that  communal  and  other  extremely  loose 
forms  of  marriage  were  originally  universal.  But  as  far  as  I  can 
see,  there  is  no  necessity  on  this  ground  for  believing  in  abso- 
lutely promiscuous  intercourse ;  and  I  am  glad  to  find  that  tliis 
is  Sir.  J.  Lubbock's  view.  Men  and  women,  like  many  of  the 
lower  animals,  might  formerly  have  entered  into  strict  though 
temporary  imions  for  each  birth,  and  in  this  case  nearly  as  much 
confiision  would  have  arisen  in  the  terms  of  relationship,  as  in 
the  case  of  promiscuous  intercourse.  As  far  as  sexual  selection 
is  concerned,  all  that  is  required  is  that  choice  should  be  exerted 
before  the  parents  unite,  and  it  signifies  little  whether  the  unions 
last  for  life  or  only  for  a  season. 

Besides  the  evidence  derived  from  the  terms  of  relationship, 
other  lines  of  reasoning  indicate  the  former  wide  prevalence  of 
communal  marriage.  Sir.  J.  Lubbock  accounts"  for  the  strange 
and  widely-extended  habit  of  exogamy — that  is,  the  men  of  one 
tribe  taking  wives  from  a  distinct  tribe, — ^by  communism  having 
been  the  original  form  of  intercourse;  so  that  a  man  never 
obtained  a  wife  for  himself  unless  he  captured  her  from  a 
neighbouring  and  hostile  tribe,  and  then  she  would  naturally 
have  become  his  sole  and  valuable  property.  Thus  the  practice 
of  capturing  wives  might  have  arisen ;  and  from  the  honour  so 
gained  it  might  ultimately  have  become  the  universal  habit. 
According  to  Sir  J.  Lubbock,*  we  can  also  thus  understand  "  the 
"  necessity  of  expiation  for  marriage  as  an  infringement  of  tribal 
"  rites,  since,  according  to  old  ideas,  a  man  had  no  right  to 
"  appropriate  to  himself  that  which  belonged  to  the  whole 
"  tribe."  Sir  J.  Lubbock  further  gives  a  curious  body  of 
facts  shewing  that  in  old  times  high  honour  was  bestowed  on 
AYomen  who  were  utterly  licentious ;  and  this,  as  he  explains,  is 

*  Address  to  British  Associatioo     dition  of  the  Lower  Races  of  Map/ 
♦  Oft  XU  Social  aud  Religious  Cor.     XBJO,  p.  2Q, 
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intelligible,  if  we  admit  that  promispaous  intercourse  was  the 
aborigina],  and  therefore  long  reTereu  custom  of  the  tribe.'' 

Although  the  manner  of  development  of  the  marriage-tie  Is  an 
obeoore  snlject,  as  we  maj  infer  from  the  divergent  opinions  on 
seyeral  points  between  the  three  authors  who  have  studied  it 
most  closely,  namely,  Mr.  Morgan,  Mr.  M'Lennan,  and  Sir  J. 
Lubbock,  yet  from  the  foregoing  and  several  other  lines  of 
evidence  it  seems  probable'  that] the  habit  of  marriage,  in  any 
strict  sense  of  the  word,^has  been  gradually  developed ;  and  that 
almost  promiscuous  or  very  loose  intercourse  was  once  ex- 
tremely oonmion  throughout  the  world.    Nevertheless  from  the 
strength  of  the  feeling  of  jealouffy  all   through  the   animal 
kingdom,  as  well  as  &om  the  analogy  of  the  lower  animals,  more 
particularly  of  those  which  come  nearest  to  man,  I  cannot 
believe  that  absolutely  promiscuous  intercourse  prevailed  in 
times  past,  shortly  before  man  attained  to  his  present  rank  in 
^  the  zoological  scale.    Man,  as  I  have  attempted  to  shew,  n 
certainly  descended  &om  some  ape>like  creature.    With  the 
existing  Quadrumana,  as  far  as  their  habits  are  known,  the 
males  of  some  species  are  monogamous,  but  live  ^during  only  a 
part  of  the  year  with  the  females;  of  this  the  orang  seems  to 
afford  an  instance.    Several  kinds,  for  example  some  of  the 
Indian  and  American  monkeys,  are  strictly  monogamous,  and 
associate  all  the  year  roxmd  with  their  wives.    Others  are  poly- 
gamous, for  example  the  gorilla  and  several  American  species, 
and  each  fisLmily  lives  separate.    Even  when  this  occurs,  the 
families  inhabiting  the  same  district  are  probably  somewhat 
social :  the  chimpanzee,  for  instance,  is  occasionally  met  with  in 
large  bands.    Again,  otber  species  are  polygamous,  but  several 
males,  each  with  his  own  females,  live  associated  in  a  body,  as  with 
several  species  of  baboons.'    We  may  indeed  conclude  from  what 
we  know  of  the  jealousy  of  all  male  quadrupeds,  armed,  as  many 
of ''them  are,  with  special  weapons  for  battling  with  their  rivals, 
that  promiscuous  intercourse  in  a  state  of  nature  is  extremely 

^  *  Origin  of  Civilisation,'  1870,  classificatory  system  of  relationship 

p.  86.    In  the  seyeral  works  above  can  be  otherwise  explained, 

quoted,  there  will  be  found  copious  •  Brehm  (*  Illust.  Theirleben,'  B. 

evidence    on   relationship    through  i.  p.  77)  says  C^wicephahki  hama' 

the  females  alone,  or  with  the  tribe  dryas  lives  in  great  troops  contain- 

alone.  ing  twice  as  many  adult  females  as 

*  Mr.  C.  Staniland  Wake  argues  adult  males.    See  Rengger  on  Aroe- 

strongly   ('  Anthropologia/   March,  rican  polygamous  species,  and  Owen 

1874,  p.  197)  against  the  views  held  (*Anat.  of  Vertebrates,'  vol.  iii.  p. 

by  these  three  writers  on  the  former  746)     on    American     monogamous 

prevalence  of  almost  proroiscuoQs  species.    Other  referenceB  might  be 

intercourse ;  and  he  thinks  that  the  added. 
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impiobable.  The  pairing  may  not  last  for  life,  but  only  for  each 
birth;  yet  if  the  males  which  are  the  strongest  and  best  able  to 
defend  or  otherwise  assist  their  females  and  young,  were  to 
select  the  more  attractive  females,  this  would  suffice  for  sexual 
selection. 

Therefore,  looking  far  enough  back  in  the  stream  of  time,  and 
judging  from  the  social  habits  of  man  as  he  now  exists,  the  most 
probable  view  is  that  he  aboriginaUy  lived  in  small  communities, 
each  with  a  single  wife,  or  if  powerful  with  several,  whom  he 
jealously  guarded  against  all  other  men.  Or  he  may  not  have 
been  a  social  animal,  and  yet  have  lived  with  several  wives,  like 
the  gorilla ;  for  all  the  natives  "  agree  that  but  one  adult  male 
"  is  seen  in  a  band ;  when  the  young  male  grows  up,  a  contest 
"  takes  place  for  mastery,  and  the  strongest,  by  killing  and 
"  driving  out  the  others,  establishes  himself  as  the  head  of  the 
"  community."  ^^  The  younger  males,  being  thus  expelled  and 
wandering  about,  would,  when  at  last  successful  in  finding  a 
partner,  prevent  too  close  interbreeding  within  the  limits  of  the 
same  family. 

Although  savages  are  now  extremely  licentious,  and  although 
communal  marriages  may  formerly  have  largely  prevailed,  yet 
many  tribes  practise  some  form  of  marriage,  but  of  a  £Eur  more  lax 
nature  than  that  of  civilised  nations.  Polygamy,  as  just  stated, 
is  almost  universally  followed  by  the  leading  men  in  every  tribe. 
Nevertheless  there  are  tribes,  standing  almost  at  the  bottom  of 
the  scale,  which  are  strictly  monogamous.  This  is  the  case  with 
the  Yeddahs  of  Ceylon :  they  have  a  saying,  according  to  Sir  J. 
Lubbock,^^  "  that  death  alone  can  separate  husband  and  wife." 
An  intelligent  Eandyan  chief,  of  course  a  polygamist,  "  was 
"  perfectly  scandalised  at  the  utter  barbarism  of  living  with 
"  only  one  wife,  and  never  jMffting  until  separated  by  death." 
It  was,  he  said,  "  Just  like  the  Wanderoo  monkeys."  Whether 
savages  who  now  enter  into  some  form  of  marriage,  either  poly- 
gamous or  monogamous,  have  retained  this  habit  from  primeval 
times,  or  whether  they  have  returned  to  some  form  of  marriage, 
after  passing  through  a  stage  of  promiscuous  intercourse,  I  will 
not  pretend  to  coiy'ecture. 

Infanticide. — This  practice  is  now  very  common  throughout 
the  world,  and  there  is  reason  to  believe  that  it  prevailed  much 
more  extensively  during  former  times."    Barbarians   find   it 

'•  Dr.  Savage,  in  *  Boston  Jonrnal         "   Mr.     McLennan,    *  Primitive 

of  Nat.   Hist.'  vol.  v.  1845-47,  p.  Marriage,'  1865.    See  especially  on 

423.  exogamy  and  infanticide,  pp.   130, 

»  'Prehistoric  Times,'  1869,  p.  138, 165. 
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difficult  to  sapport  themselves  and  their  children^  and  it  is  a 
simple  idan  to  kill  their  infiaiits.    In  South  America  some  tzibes, 
aocoidjng  to  Azara,  formerly  destroyed  so  many  in&nfs  of  both 
sexes,  that  they  were  on  the  point  of  extinction.    In  the  Poly- 
nesian Islands  women  have  been  known  to  kill  from  four  or  five, 
to  even  ten  of  their  children ;  and  Ellis  could  not  find  a  8ing:id 
woman  who  had  not  killed  at  lea£t  one.    Wherever  infanticide 
piv>vails  the  struggle  for  existence  will  be  in  so  far  less  severe, 
and  all  the  members  of  the  tribe  will  have  an  almost  equal!  j-  good 
chance  of  rearing  their  few  surviving  children.    In  most  cases  a 
larger  number  of  female  than  of  male  infants  are  destroyed,  for 
it  is  obvious  that  the  latter  are  of  more  value  to  the  tribe,  as 
they  will,  when  grown  up,  aid'  in  defending  it,  and  can  sapport 
themaelveB.  But  the  trouble  experienced  by  the  women  in  rearing 
children,  their  consequent  loss  of  beauty,  the  higher  estima- 
tion set  on  them  when  few  and  their  happier  fate,  are  assigiied 
by  the  women  themselves,  and  by  various  observers,  as  additiona] 
motives  for  infanticide.    In  Australia,  where  female  infanticide 
is  stiU  common,  Sir  G.  Grey  estimated  the  proportion  of  native 
women  to  men  as  one  to  three ;  but  others  say  as  two  to  three. 
In  a  village  on  the  eastern  frontier  of  India,  Colonel  MacCnIlocli 
found  not  a  single  female  child." 

When,  owing  to  female  infanticide,  the  women  of  a  tribe  wero 
few,  the  habit  of  capturing  wives  from  neighbouring  tribes  wonld 
naturally  arise.    Sir  J.  Lubbock,  however,  as  we  have  seen, 
attributes  the  practice  in  chief  pwart,  to  the  former  existence  of 
communal    mairiage,  and   to   the   men   having  consequently 
raptured  women  from  other  tribes  to  hold  as  their  sole  property. 
Adilitioual  causes  might  be  assigned,  such  as  the  communities 
laeiug  very  small,  in  which  case,  marriageable  women  would 
often  Ik)  deficient  That  the  habit  was  most  extensively  practised 
during  former  times,  even  by  the  ancestors  of  civilised  nations, 
is  clearly  shewn  by  the  preservation  of  many  curious  customs 
and  ceremonies,  of  which  Mr.  M'Lennan  has  given  an  interesting 
account.    In  our  own  marriages  the  "best  man  "seems  origin- 
ally to  have  been  the  chief  abettor  of  the  bridegroom  in  the  act 
of  capture.    Now  as  long  as  men  habitually  procured  their  ^ves 
through  violence  and  craft,  they  would  have  been  glad  to  seize  on 
any  woman,  and  would  not  have  selected  the  more  attractive  aoes. 
But  as  soon  as  the  practice  of  procuring  wives  from  a  distinct 
tribe  was  eflTocted  through  barter,  as  now  occurs  in  many  places, 

"  Dr.  Gerhiml  (*  Ueber  das  .\us-  54.     Azara  (*  Voyages,'  &c  torn.  ii. 

sterWn  <ler  NsaurvoUer/  1868)  has  pp,  94,  116)  enters  in  detail 

colleotiHl  rouch    informatioix  oq  in-  motir^s.     Sk- 

^'intjcMe,  see   especially  s,  27,  51,  p.  139)  for 


Chap.  XX.     Man — Checks  to  Sextial  Selection,  593 

the  more  attractive  women  would  generally  have  been  purcliased. 
The  incessant  crossing,  however,  between  tribe  and  tribe,  which 
necessarily  follows  from  any  form  of  this  habit,  wonld  tend  to 
keep  all  the  people  inhabiting  the  same  country  nearly  uniform 
in  character ;  and  this  would  interfere  with  the  power  of  sexual 
selection  in  differentiating  the  tribes. 

The  scarcity  of  women,  consequent  on  female  infanticide,  leads, 
also,  to  another  practice,  that  of  polyandry,  still  common  in 
several  parts  of  the  world,  and  which  formerly,  as  Mr.  M'Lennan 
believes,  prevailed  almost  universally ;  but  this  latter  conclusion 
is  doubted  by  Mr.  Morgan  and  Sir.  J.  Lubbock."  Whenever  two 
or  more  men  are  compelled  to  marry  one  woman,  it  is  certain 
that  all  the  women  of  .the  tribe  will  get  married,  and  there  will 
be  no  selection  by  the  men  of  the  more  attractive  women.  But 
under  these  circumstances  the  women  no  doubt  will  have  the 
power  of  choice,  and  will  prefer  the  more  attractive  men.  Azara, 
for  instance,  describes  how  carefully  a  Guana  woman  bargains 
for  all  sorts  of  privileges,  before  accepting  some  one  or  more 
husbands;  and  the  men  in  consequence  take  unusual  care  of 
their  personal  appearance.  So  amongst  the  Todas  of  India,  who 
practise  x)olyandry,  the  girls  can  accept  or  refuse  any  man.'^ 
A  very  ugly  man  in  these  cases  would  perhaps  altogether  fail 
in  getting  a  wife,  or  get  one  later  in  life ;  but  the  handsomer 
men,  although  more  successful  in  obtaining  wives,  wonld  not,  as 
far  as  we  can  sec,  leave  more  ofiGspring  to  inherit  their  beauty 
tlian  the  less  handsome  husbands  of  the  same  women. 

Early  Betrolhah  and  Slavery  of  Women, — "With  many  savages 
it  is  the  custom  to  betroth  the  females  whilst  mere  infants;  and 
this  would  effectually  prevent  preference  being  exerted  on  either 
side  according  to  personal  appearance.  But  it  would  not  prevent 
the  more  attractive  women  from  being  afterwards  stolen  or  taken 
by  force  from  their  husbands  by  the  more  powerful  men ;  and 
this  often  happens  in  Australia,  America,  and  eU^ewhore.  The 
same  consequences  with  reference  to  sexual  selection  would  to  a 
certain  extent  follow,  when  women  are  valued  almost  solely  as 
slaves  or  beasts  of  burden,  as  is  the  case  with  many  savages. 
The  men,  however,  at  all  times  would  prefer  the  handsomest 
slaves  according  to  their  standard  of  beauty. 

We  thus  see  that  several  customs  prevail  with  savages  which 
must  greatly  interfere  with,  or  completely  stop,  the  action  of 
sexual  selection.    On  the  other  hand,  the  conditions  of  life  to 

**  *  Primitive  Marriage,'  p.  208 ;  polyandry. 
Sir  J.  Lubbock,  *  Origin  of  Civilisa-         "  Azara,  *  Voyage*,'  &c.  torn.  ii. 

tion,'  p.  100.    See  also  Mr.  Morgan,  pp.     92-95,      Colonel      Mnr^hnlf 

loc.  cit.,  01^  the  former  prevalence  of  'Amongst  the  Todas,  p.  212, 
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and  all  the  ofiGapring,  as  far  as  that  was  possible,  would  be  reared ; 
so  that  the  straggle  for  existence  wonld  be  periodically  ex- 
cessively  severe.  Thns  during  these  times  all  the  conditions  for 
sexual  selection  would  have  been  more  faTonrable  than  at  a 
later  period,  when  man  had  advanced  in  his  intellectnal  powers 
but  had  retrograded  in  his  instincts.  Therefore,  whatever 
influence  sexnal  selection  may  have  had  in  producing  the 
differences  between  the  races  of  man,  and  between  man  and 
the  higher  Quadrumana,  this  influence  would  have  been  more 
powerful  at  a  remote  period  than  at  the  present  day,  though 
probably  not  yet  wholly  lost. 

The  Manner  (^  Action  of  Sexual  Selection  with  Mankind. — With 
primeval  men  under  the  fiGi.vourable  conditions  just  stated,  and 
with  those  savages  who  at  the  present  time  enter  into,  any 
marriage  tie,  sexual  selection  has  probably  acted  in  the  following 
manner,  subject  to  greater  or  less  interference  from  female 'in- 
fanticide, early  betrothals,  &o.  The  strongest  and  most  vigorous 
men,— those  who  could  best  defend  and  hunt  for  their  families, 
who  were  provided  with  the  best  weapons  and  possessed  the 
most  property,  such  as  a  large  number  of  dogs  or  other 
animals,— would  succeed  in  rearing  a  greater  average  number  of 
ofGspring  than  the  weaker  and  poorer  members  of  the  same 
tribes.  There  can,  also,  be  no  doubt  that  such  men  would 
generally  be  able  to  select  the  more  attractive  women.  At 
present  the  chiefs  of  nearly  every  tribe  throughout  the  world 
succeed  in  obtaining  more  than  one  wife.  I  hear  from  Mr. 
Mantell,  that  until  recently,  almost  every  girl  in  New  Zealand, 
who  was  pretty,  or  promised  to  be  pretty,  was  tapu  to  some 
chief.  With  the  Kafirs,  as  Mr.  G.  Hamilton  states,^''  "the 
"  chiefs  generally  have  the  pick  of  the  women  for  many  miles 
"  round,  and  are  most  persevering  in  establishing  or  confirming 
"  their  privilege."  We  have  seen  that  each  race  has  its  own 
style  of  beauty,  and  we  know  that  it  is  natural  to  man  to  admire 
each  characteristic  point  in  his  domestic  animals,  dress,  orna- 
ments, and  personal  appearance,  when  carried  a  little  beyond  the 
average.  If  then  the  several  foregoing  propositions  be  admitted, 
and  I  cannot  see  that  they  are  doubtful,  it  would  be  an  inex- 
plicable circumstance,  if  the  selection  of  the  more  attractive  women 
by  the  more  powerful  men  of  each  tribe,  who  would  rear  on  a^ 
average  a  greater  number  of  children,  did  not  after  the  laj 
of  many  generations  somewhat  modify  the  character  of  the  tri 

When  a  foreign  breed  of  our  domestic  animals  is  introdu( 
into  a  new  country,  or  when  a  native  breed  is  long  and  carefu 

"  *  Anthropological  Review/ Jaq.  1870,  p.  xvi, 
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\irhich  savages  are  exposed^  and  some  of  their  habits,  axe  ft^oMX" 
able  to  natural  selection ;  and  this  comes  into  play  at  the  suk 
time  with  sexual  selection.  Savages  are  known  to  suffer  seT&elj 
from  recurrent  famines;  they  do  not  increase  their  food  by 
artificial  means ;  they  rarely  refrain  from  marriage/*  and  generaUy 
marry  whilst  yonng.  Consequently  they  must  be  subjected  to 
occasional  hard  struggles  for  existence,  and  the  favoared  indi- 
viduals will  alone  survive. 

At  a  very  early  period,  before  man  attained  to  his  jxroBent 
rank  in  the  scale,  many  of  his  conditions  would  be  different  firom 
what  now  obtains  amongst  savages.    Judging  from  the  analogy 
of  the  lower  animals  he  would  then  either  live  with  a  singk 
female,  or  be  a  pplygamist.    The  most  powerful  and  able  males 
would  succeed  beet  in  obtaining  attractive  females.  They  would 
also  succeed  best  in  the  general  struggle  for  life,  and  in  defiend- 
ing  their  females,  as  well  as  their  offspring,  fr^m  enemies  of  all 
kinds.    At  this  early  period  the  ancestors  of  man  would  not  be 
sufilciently  advanced  in  intellect  to  look  forward  to  distant 
contingencies ;  they  would  not  foresee  that  the  rearing  of  all 
their  children,  especially  their  female  children,  would  make  the 
struggle  for  life  severer  for  the  tribe.    They  would  be  governed 
more  by  their  instincts  and  less  by  their  reason,  than  are  savages 
at   the  present  day.    They  would  not  at  that  period  have 
partially  lost  one  of  the  strongest  of  all  instincts,  common  to  all 
the  lower  animals,  namely  the  love  of  their  young  o&pring ;  and 
consequently  they  would  not  have  practised  female  infanticide. 
Women  would  not  have  been  thus  rendered  scarce,  and  poly- 
andry would  not  have  been  practised ;  for  hardly  any  other  cause, 
except  the  scarcity  of  women  seems  sufficient  to  break  down  the 
natural  and  widely  prevalent  feeling  of  jealousy,  and  the  desire  of 
each  male  to  possess  a  female  for  himself.   Polyandry  would  be  a 
natural  steppingHstone  to  communal  marriages  or  almost  pro- 
miscuous intercourse ;  though  the  best  authorities  believe  that 
this  latter  habit  preceded  polyandry.    During  primordial  times 
there  would  be  no  early  betrothals,  for  this  implies  foresight  Nor 
would  women  be  valued  merely-  as  useful  slaves  or  beasts  of 
burthen.  Both  sexes,  if  the  females  as  well  as  the  males  were  per- 
mitted to  exert  any  choice,  would  choose  their  partners  not  for 
mental  charms,  or  property,  or  social  position,  but  almost  soleljr 
from  external  appearance.    All  the  adults  would  marry  or  pair, 

>•  Burchell  says  (*  Travels  in  S.  Azara  (*  Voyages  dans  rAmeriqne 

Africa,'  vol.  ii.   1824,  p.  68),  that  Moid.*  torn.  ii.  1809,  p.  21)  makes 
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and  all  the  ofiGapring,  as  far  as  that  was  possible^  would  be  reared ; 
BO  that  the  stmggle  for  existence  would  be  periodically  ex- 
cessiyely  severe.  Thus  during  these  times  all  the  conditions  for 
sexual  selection  would  have  been  more  favourable  than  at  a 
later  period,  when  man  had  advanced  in  his  intellectual  powers 
but  had  retrograded  in  his  instincts.  Therefore,  whatever 
influence  sexual  selection  may  have  had  in  producing  the 
differences  between  the  races  of  man,  and  between  man  and 
the  higher  Quadrumana,  this  influence  would  have  been  more 
powerful  at  a  remote  period  than  at  the  present  day,  though 
probably  not  yet  wholly  lost. 

I%e  Manner  of  Action  of  Sexual  Selection  with  Mankind, — With 
primeval  men  under  the  fiGi.vourable  conditions  just  stated,  and 
with  those  savages  who  at  the  present  time  enter  into,  any 
marriage  tie,  sexual  selection  has  probably  acted  in  the  following 
manner,  subject  to  greater  or  less  interference  from  female 'in- 
fanticide, early  betrothals,  &o.  The  strongest  and  most  vigorous 
men,— those  who  could  best  defend  and  hunt  for  their  families, 
who  were  provided  with  the  best  weapons  and  possessed  the 
most  property,  such  as  a  large  number  of  dogs  or  other 
animals,~would  succeed  in  rearing  a  greater  average  number  of 
ofiispring  than  the  weaker  and  ix>orer  members  of  the  same 
tribes.  There  can,  also,  be  no  doubt  that  such  men  would 
generally  be  able  to  select  the  more  attractive  women.  At 
present  the  chiefis  of  nearly  every  tribe  throughout  the  world 
succeed  in  obtaining  more  than  one  wife.  I  hear  from  Mr. 
Mantell,  that  until  recently,  almost  every  girl  in  New  Zealand, 
who  was  pretty,  or  promised  to  be  pretty,  was  tapu  to  some 
chief.  With  the  Kafirs,  as  Mr.  G.  Hamilton  siates,"  "  the 
"  chiefe  generally  have  the  pick  of  the  women  for  many  miles 
"  round,  and  are  most  persevering  in  establishing  or  confirming 
"  their  privilege."  We  have  seen  that  each  race  has  its  own 
style  of  beauty,  and  we  know  that  it  is  natural  to  man  to  admiro 
each  characteristic  point  in  his  domestic  animals,  dress,  orna- 
ments, and  personal  appearance,  when  carried  a  little  beyond  the 
average.  If  then  the  several  foregoing  propositions  be  admitted, 
and  I  cannot  see  that  they  are  doubtful,  it  would  be  an  inex- 
plicable circumstance,  if  the  selection  of  the  more  attractive  women 
by  the  more  powerful  men  of  each  tribe,  who  would  rear  on  an 
average  a  greater  number  of  children,  did  not  after  the  lapse 
of  many  generations  somewhat  modify  the  character  of  the  tribe. 

When  a  foreign  breed  of  our  domestic  animals  is  introduced 
into  a  new  coimtry,  or  when  a  native  breed  is  long  and  carefully 

"  <  Anthropological  Review,' Jan.  1870,  p.  xvi, 
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than  other  men  with  plainer  wives,  saye  the  few  who  bequeath 
their  fortunes  according  to  primogeniture.  With  respect  to  the 
opposite  form  of  selection,  namely  of  the  more  attractive  men  by 
the  women,  although  in  civilised  nations  women  have  free  or 
almost  free  choice,  which  is  not  the  case  with  barbarous  races, 
yet  their  choice  is  largely  influenced  by  the  social  position  and 
wealth  of  the  men;  and  the  success  of  the  latter  in  life  depends 
much  on  their  inteUectual  powers  and  energy,  or  on  the  fruits  of 
these  same  powers  in  their  forefathers.  No  excuse  is  needed  for 
treating  this  subject  in  some  detail ;  for,  as  the  German  philo- 
sopher Schopenhauer  remarks,  "the  final  aim  of  all  lovo 
"  intrigues,  be  they  comic  or  tragic,  is  really  of  more  importance 
*'  than  all  other  ends  in  human  life.  What  it  all  turns  upon  is 
*'  nothing  less  than  the  composition  of  the  next  generation.  .  .  . 
"  It  is  not  the  weal  or  woe  of  any  one  individual,  but  that  of  tho 
"  human  race  to  come,  which  is  here  at  stake."  ^ 

There  is,  however,  reason  to  believe  that  in  certain  civilised 
and  semi-civilised  nations  sexual  selection  has  effected  some- 
thing in  modifying  the  bodily  frame  of  some  of  the  members. 
Many  persons  are  convinced,  as  it  appears  to  me  with  justice, 
that  our  aristocracy,  including  under  this  term  all  wealthy 
families  in  which  primogeniture  has  long  prevailed,  from  having 
chosen  during  many  generations  from  all  classes  the  more  beau- 
tiful women  as  their  wives,  have  become  handsomer,  according 
to  the  European  standard,  than  tho  middle  classes;  yet  the 
middle  classes  are  placed  under  equally  favourable  conditions  of 
life  for  the  perfect  development  of  the  body.  Cook  remarks  that 
the  superiority  in  x)er6onal  appearance  "  which  is  observable  in 
"  the  erees  or  nobles  in  all  the  other  islands  (of  the  Pacific)  is 
"  found  in  the  Sandwich  islands ; "  but  this  may  be  chiefly  due 
to  their  better  food  and  manner  of  life. 

The  old  traveller  Chardin,  in  describing  the  Persians,  says 
their  "  blood  is  now  highly  refined  by  frequent  intermixtures 
"  with  the  Georgians  and  Circassians,  two  nations  which  surpass 
"  aU  the  world  in  personal  beauty.  There  is  hardly  a  man  of 
"  rank  in  Persia  who  is  not  bom  of  a  Georgian  or  Circassian 
"  mother.'*  He  adds  that  they  inherit  their  beauty,  "not  from 
"  their  ancestors,  for  without  the  above  mixture,  the  men  of 
"  rank  in  Persia,  who  are  descendants  of  the  Tartars,  would  be 
"  extremely  ugly.'' '    Here  is  a  more  curious  case ;  the  priestesses 

1  <  Schopenhauer  and  Darwinism,'  &c.  1822,  p.  393),  who  attributes 

in  <  Journal  of  Anthropology,'  Jan.  the  beauty  of  the  upper  classes  in 

1871,  p.  323.  England  to  the  men   haTing    long 

*  These  quotations  are  taken  from  selected  the  more  beautiful  women. 
Lawrence  (*  Lectures  on  Physiology,* 
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who  attended  the  temple  of  Venns  Erycina  at  San-Giuliano  in 
Sicily,  were  selected  for  their  beauty  out  of  the  whole  of  Greece 
they  were  not  vestal  virgins,  and  Quatrefages,'  who  states  the 
foregoing  fact,  says  that  the  women  of  San-Giuliano  are  now 
&moufl  as  the  most  beautiful  in  the  island,  and  are  sought  by 
artists  as  models.  But  it  is  obvious  that  the  evidence  in  all  the 
above  cases  is  doubtfoL 

The  following  case,  though  relating  to  savages,  is  well  worth 
giving  from  its  curiosity.  Mr.  Winwood  Beade  informs  me  that 
the  JoUofis,  a  tribe  of  negroes  on  the  west  coast  of  Africa,  "  aro 
"  remarkable  for  their  uniformly  fine  appearance."  A  friend  of 
his  asked  one  of  these  men,  "  How  is  it  that  every  one  whom  I 
"  meet  is  so  fine-looking,  not  only  your  men,  but  your  women  T 
The  Jollof  answered,  "  It  is  very  easily  explained :  it  has  always 
"  been  our  custom  to  pick  out  our  worse-looking  slaves  and  to 
"  sell  them."  It  need  hardly  be  added  that  with  all  savages, 
female  slaves  serve  as  concubines.  That  this  negro  should  have 
attributed,  whether  rightly  or  wrongly,  the  fine  appearance  of 
his  tribe  to  the  long-continued  elimination  of  the  ugly  women  is 
not  so  surprising  as  it  may  at  first  appear ;  for  I  have  elsewhere 
shewn  ^  that  negroes  fully  appreciate  the  importance  of  selection 
in  the  breeding  of  their  domestic  animals,  and  I  could  give  from 
Mr.  Beade  additional  evidence  on  this  head. 

The  Causes  which  prevent  or  check  the  Action  of  Sexual  Selection 
toith  Savages, — The  chief  causes  are,  first,  so-called  communal 
marriages  or  promiscuous  intercourse ;  secondly,  the  consequences 
of  female  in&nticide ;  thirdly,  early  betrothals ;  and  lastly,  the 
low  estimation  in  which  women  are  held,  as  mere  slaves.  These 
four  points  must  be  considered  in  some  detail 

It  is  obvious  that  as  long  as  the  pairing  of  man,  or  of  any 
other  animal,  is  left  to  mere  chance,  with  no  choice  exerted  by 
either  sex,  there  can  be  no  sexual  selection ;  and  no  effect  will  bo 
produced  on  the  offspring  by  certain  individuals  having  had  an 
advantage  over  others  in  their  courtship.  Now  it  is  asserted 
that  there  exist  at  the  present  day  tribes  which  practise  what 
Sir.  J.  Lubbock  by  courtesy  calls  communal  marriages ;  that  is, 
all  the  men  and  women  in  the  tribe  are  husbands  and  wives  to 
one  another.  The  lioentionsness  of  many  savages  is  no  doubt 
astonishing,  but  it  seems  to  me  that  more  evidence  is  requisite, 
before  we  fully  admit  that  their  intercourse  is  in  any  case  pro- 
miscuous.   Nevertheless  all  those  who  have  most  closely  studied 

'  *  Anthropologie,'    '  ReTve    des  Plants  under  Domestication,'  Yol.  i. 

Coun   Scientifiques,'  Oct.  1868,  p.  p.  207. 
721.  *  Sir  J.  Lubbock,  <The  Origin  of 

*  *The  Variation  of  Animals  and  Civilisation,'  1870,  chap.  iii.  especi- 
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Heame,'^  an  exoellent  observer,  who  liyed  many  years  with  the 
American  Indians,  says,  in  speaking  of  the  women,  ''Ask  a 
"  Northern  Indian  what  is  beauty,  and  he  will  answer,  a  broad 
"  flat  fieuie,  small  eyes,  high  cheek-bones,  three  or  four  broad 
"  black  lines  across  each  cheek,  a  low  forehead,  a  large  broad 
"  chin,  a  clumsy  hook  nose,  a  tawny  hide,  and  breasts  hanging 
"  down  to  the  belt."  Pallas,  who  visited  the  northern  parts  of 
the  Chinese  empire,  says  "  those  women  are  preferred  who  have 
"  the  Mandschu  form ;  that  is  to  say,  a  broad  face,  high  cheek- 
"  bones,  very  broad  noses,  and  enormous  ears ; "  ^^  and  Yogt 
remarks  that  the  obliquity  of  the  eye,  which  is  proper  to  the 
Chinese  and  Japanese,  is  exaggerated  in  their  pictures  for  tho 
purpose,  as  it "  seems,  of  exhibiting  its  beauty,  as  contrasted 
"  with  the  eye  of  the  red-haired  barbarians."  It  is  well  known, 
as  Hue  repeatedly  remarks,  that  the  Chinese  of  the  interior 
think  Europeans  hideous,  with  their  white  skins  and  prominent 
noses.  The  nose  is  far  firom  being  too  prominent,  according  to  our 
ideas,  in  the  natives  of  Ceylon ;  yet "  the  Chinese  in  the  seventh 
"  century,  accustomed  to  the  flat  features  of  tho  Mongol  races, 
"  were  surprised  at  the  prominent  noses  of  the  Cingalese ;  and 
"  Thsang  described  them  as  having  '  the  beak  of  a  bird,  witii  the 
"  '  body  of  a  man.' " 

Finlayson,  after  minutely  describing  the  people  of  Cochin 
China,  says  that  their  rounded  heads  and  isjocA  are  their  chief 
characteristics;  and,  ho  adds,  "the  roundness  of  the  whole 
"  countenance  is  more  striking  in  the  women,  who  are  reckoned 
"  beautiful  in  proportion  as  they  display  this  form  of  face."  The 
Siamese  have  small  noses  with  divergent  nostrils,  a  wide  mouth, 
rather  thick  lips,  a  remarkably  large  face,  with  very  high  and 
broad  cheek-bones.  It  is,  therefore,  not  wonderfal  that "  beauty, 
"  according  to  our  notion  is  a  stranger  to  them.  Tet  they  oon- 
"  sider  their  own  females  to  be  [much  more  beautifol  than  those 
"  of  Europe.**" 

It  is  well  known  that  with  many  Hottentot  women  the 
posterior  ^xi  of  the  body  projects  in  a  wonderful  manner ;  they 
are  steatopygous ;  and  Sir  Andrew  Smith  is  certain  that  this 
peculiarity  is  greatly  admired  by  the  men.'^    He  once  saw  a 


*•  *A  Journey  from  Prince  of 
Wales  Fort,'  8to.  edit.  1796,  p.  89. 

»'  Quoted  by  Prichard,  'Phys. 
Hist,  of  Mankind/  3rd  edit.  yol.  iv. 
1844,  p.  519;  Vogt,  *Lectares  on 
Man,'  £ng.  translat.  p.  129.  On 
the  opinion  of  the  Chinese  on  the 
Cingalese,  E.  Tennent,  *  Ceylon/ 1859, 
Tol.  ii.  p.  107. 

*•  Prichard,  as  taken  fi-om  Craw- 


furd  and  Finlayson,  *  Phys.  Hist,  of 
Mankind/  rol.  iv.  pp.  534,  535. 

'*  idem  illustrissimusTiator  dixit 
mihi  pnccinctorium  vel  tabulam 
fceroinie,  quod  nobis  tetcrrimum  est, 
quondam  permagno  aestimari  ab 
hominibus  in  hitc  gente.  Nunc  res 
mutatn  est,  et  censent  talem  con* 
formationem  minimc  optandam  esse. 
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woman  who  was  considered  a  beauty,  and  she  was  so  immensely 
developed  behind,  that  when  seated  on  level  ground  she  could 
not  rise,  and  had  to  push  herself  along  until  she  came  to  a  slope. 
Some  of  the  women  in  various  negro  tribes  have  the  same  pecu- 
liarity ;  and,  according  to  Burton,  the  Somal  men  "  are  said  to 
**  choose  their  wives  by  ranging  them  in  a  line,  and  by  picking 
"  her  out  who  projects  farthest  a  Urgo,  Nothing  can  be  more 
"  hateful  to  a  negro  than  the  opposite  form."  ^ 

With  respect  to  colour,  the  negroes  rallied  Mungo  Park  on  the 
whiteness  of  his  skin  and  the  prominence  of  his  nose,  both  of 
which  they  considered  as  "  unsightly  and  unnatural  conforma- 
"  tions."  He  in  return  praised  the  glossy  jet  of  their  skins  and  the 
lovely  depression  of  their  noses ;  this  tiiey  said  was,  *'  honey- 
"  mouth,"  nevertheless  they  gave  him  food.  The  African  Moors, 
also,  "  knitted  their  brows  and  seemed  to  shudder  '*  at  the  white- 
ness of  his  skin.  On  the  eastern  coast,  the  negro  boys  when  they 
saw  Burton,  cried  out  "  Look  at  the  white  man ;  does  he  not  look 
"  like  a  white  ape  ? "  On  the  western  coast,  as  Mr.  Winwood 
Beade  informs  me,  the  negroes  admire  a  very  black  skin  more 
than  one  of  a  lighter  tint.  But  their  horror  of  whiteness  may  be 
attributed,  according  to  this  same  traveller,  partly  to  the  belief 
held  by  most  negroes  that  demons  and  spirits  are  white,  and 
partly  to  their  thinking  it  a  sign  of  ill-health. 

The  Banyai^of  the  more  southern  part  of  the  continent  are 
negroes,  but ''  a  great  many  of  them  are  of  a  light  coffee-and-milk 
**  colour,  and,  indeed,  this  colour  is  considered  handsome 
"throughout  the  whole  country;"  so  that  here  we  have  a 
different  standard  of  taste.  With  the  Kafirs,  who  differ  much 
from  negroes, "  the  skin,  except  among  the  tribes  near  Delagoa 
'*  Bay,  is  not  usually  black,  the  prevailing  colour  being  a  mixture 
*'of  black  and  red,  the  most  common  shade  being  chocolate. 
Dark  complexions,  as  being  most  common  are  naturally  held  in 
the  highest  esteem.  To  be  told  that  he  is  light-coloured,  or 
like  a  white  man,  would  be  deemed  a  very  poor  compliment  by 
"  a  Kafir.  I  have  heard  of  one  unfortunate  man  who  was  so  very 
"  fair  that  no'  girl  would  marry  him."  One  of  the  titles  of  the 
Zulu  king  is  "  You  who  are  black." '^  Mr.  Oalton,  in  speaking 
to  me  about  the  natives  of  S.  Africa,  remarked  that  their  ideas  of 

**  <  The  Anthropological  Review,*  Barton's    statement  is  quoted   by 

KoTember,  1864,  p.  237.     For  ad-  Schaaffhausen,  *  Archiv  fiir  Anthro- 

ditional  references,  see  Waltz, '  In-  polog.'  1866,  s.  163.    On  the  Banyai, 

troduct.    to    Anthropology,'    Eng.  Livingstone,   'Travels,'  p.  64.     On 

translat.  1863,  vol.  i.  p.  105.  the    Kafirs,   the    Rer.  J.   Shooter, 

*^  Mungo    Park's    <  Travels    in  <  The  Kafirs  of  Natal  and  the  Zulu 

Africa,'  4to.   1816,    pp.   53,    131.  Country,'  1857,  p.  1. 

2  0  2 


U 


578 


Ttie  Descent  of  Man, 


PabtIH 


« 


<i 


tt 


(( 


Heame,^  an  excellent  observer,  who  lived  many  years  with  the 
American  Indians,  says,  in  speaking  of  the  women,  '*Ask  a 
"  Northern  Indian  what  is  beauty,  and  he  will  answer,  a  broad 
"  flat  face,  small  eyes,  high  cheek-bones,  three  or  four  broad 
"  black  lines  across  each  cheek,  a  low  forehead,  a  large  broad 
chin,  a  clumpy  hook  nose,  a  tawny  hide,  and  breasts  hanging 
down  to  the  belt."  Pallas,  who  visited  the  northern  parts  of 
the  Chinese  empire,  says  "  those  women  are  preferred  who  have 
the  Mandschii  form ;  that  is  to  say,  a  broad  face,  high  cheek- 
bones, very  broad  noses,  and  enormous  ears ; "  ^^  and  Vogt 
remarks  that  the  obliquity  of  the  eye,  which  is  proper  to  the 
Chinese  and  Japanese,  is  exaggerated  in  their  pictures  for  the 
purpose,  as  it "  seems,  of  exhibiting  its  beauty,  as  contrasted 
"  with  the  eye  of  the  red-haired  barbarians."  It  is  well  known, 
as  Hue  rei)eatedly  remarks,  that  the  Chinese  of  the  interior 
think  Europeans  hideous,  with  their  white  skins  and  prominent 
noses.  The  nose  is  feu:  firom  being  too  prominent,  according  to  our 
ideas,  in  the  natives  of  Ceylon ;  yet "  the  Chinese  in  the  seventh 
century,  accustomed  to  the  flat  features  of  the  Mongol  races, 
were  surprised  at  the  prominent  noses  of  the  Cingalese ;  and 
"  Thsang  described  them  as  having  '  the  beak  of  a  bird,  with  the 
"  '  body  of  a  man.' " 

Finlayson,  after  minutely  describing  the  people  of  Cochin 
China,  says  that  their  rounded  heads  and  facos  are  their  chief 
characteristics;  and,  he  adds,  "the  roundness  of  the  whole 
"  countenance  is  more  striking  in  the  women,  who  are  reckoned 
"  beautiful  in  proportion  as  they  display  this  form  of  face."  The 
Siamese  have  small  noses  with  divergent  nostrils,  a  wide  mouth, 
rather  thick  lips,  a  remarkably  large  face,  with  very  high  and 
broad  cheek-bones.  It  is,  therefore,  not  wonderful  that "  beauty, 
"  according  to  our  notion  is  a  stranger  to  them.  Tet  they  con- 
"  sider  their  own  females  to  be  [much  more  beautiful  than  those 
"  of  Europe."" 

It  is  well  known  that  with  many  Hottentot  women  the 
posterior  i)art  of  the  body  projects  in  a  wonderful  manner ;  they 
are  steatopygous ;  and  Sir  Andrew  Smith  is  certain  that  this 
peculiarity  is  greatly  admired  by  the  men.'^    He  once  saw  a 
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"  *  A  Journey  from  Prince  of 
Wales  Fort/  8ro.  edit.  1796,  p.  89. 

"  Quoted  by  Prichard,  'Phys. 
Hist,  of  Mankind,'  3rd  edit.  vol.  iv, 
1844,  p.  519;  Vogt,  *  Lectures  on 
Man,'  Eng.  translat.  p.  129.  On 
the  opinion  of  the  Chinese  on  the 
Cingalese,  E.  Tennent,  *  Ceylon/  1859, 
vol.  ii.  p.  107. 

*•  Prichard,  as  taken  from  Cravr- 


furd  and  Finlayson,  *  Phys.  Hist,  of 
Mankind,*  vol.  iv.  pp.  534,  535. 

'*  Idem  illustrlssimns  viator  dixit 
mihi  pra?cinctonum  vel  tabulam 
foomins,  quod  nobis  teterrimum  est, 
quondam  permagno  aestimari  ab 
hominibus  in  hie  gente.  Nunc  res 
mutata  est,  et  censent  talem  con- 
formationem  minimc  optandam  esse. 
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woman  who  was  considered  a  beauty,  and  she  was  so  immensely 
developed  behind,  that  when  seated  on  level  ground  she  could 
not  rise,  and  had  to  push  herself  along  until  she  came  to  a  slope. 
Some  of  the  women  in  various  negro  tribes  have  the  same  x)ecu- 
liarity ;  and,  according  to  Burton,  the  Sonud  men  "  are  said  to 
*'  choose  their  wives  by  ranging  them  in  a  line,  and  by  picking 
"  her  out  who  projects  fsurthest  a  tergo.  Nothing  can  be  more 
**  hateful  to  a  negro  than  the  opposite  form."  * 

With  respect  to  colour,  the  negroes  rallied  Mungo  Park  on  the 
whiteness  of  his  skin  and  the  prominence  of  his  nose,  both  of 
which  they  considered  as  "  unsightly  and  unnatural  conforma- 
"  tions."  He  in  return  praised  the  glossy  jet  of  their  skins  and  the 
lovely  depression  of  their  noses ;  this  they  said  was,  *'  honey- 
"  mouth,"  nevertheless  they  gave  him  food.  The  African  Moors, 
also,  "  knitted  their  brows  and  seemed  to  shudder  "  at  the  white- 
ness of  his  skin.  On  the  eastern  coast,  the  negro  boys  when  they 
saw  Burton,  cried  out  "  Look  at  the  white  man ;  does  he  not  look 
"  like  a  white  ape  ? "  On  the  western  coast,  as  Mr.  Winwood 
Beade  informs  me,  the  negroes  admire  a  very  black  skin  more 
than  one  of  a  lighter  tint.  But  their  horror  of  whiteness  may  be 
attributed,  according  to  this  same  traveller,  partly  to  the  belief 
held  by  most  negroes  that  demons  and  spirits  are  white,  and 
partly  to  their  thinking  it  a  sign  of  ill-health. 

The  Banyai^of  the  more  southern  part  of  the  continent  are 
negroes,  but "  a  great  many  of  them  are  of  a  light  coffee-and-milk 
"  colour,  and,  indeed,  this  colour  is  considered  handsome 
"throughout  the  whole  country;"  so  that  here  we  have  a 
different  standard  of  taste.  With  the  Kafirs,  who  differ  much 
firom  negroes,  "  the  skin,  except  among  the  tribes  near  Delagoa 
"  Bay,  is  not  usually  black,  the  prevailing  colour  being  a  mixture 
''of  black  and  red,  the  most  common  shade  being  chocolate. 
''  Dark  complexions,  as  being  most  common  are  naturally  held  in 
"  the  highest  esteem.  To  be  told  that  he  is  light-coloured,  or 
"  like  a  white  man,  would  be  deemed  a  very  poor  compliment  by 
"  a  Kafir.  I  have  heard  of  one  unfortunate  man  who  was  so  very 
"  fair  that  no'  girl  would  marry  him."  One  of  the  titles  of  the 
Zulu  king  is  "  You  who  are  black."  '^  Mr.  Oalton,  in  speaking 
to  me  about  the  natives  of  S.  Africa,  remarked  that  their  ideas  of 

**  *  The  Anthropological  Review,*  Burton's    statement  is  quoted   by 

Noyember,  1864,  p.  237.     For  ad-  Schoaif  hausen,  *  Archiv  filr  Anthro- 

ditional  references,  see  Waitz,  *  In-  polog.'  1866,  s.  163.    On  the  Banjai, 

troduct.    to    Anthropology,'    £ng.  Livingstone,   'Travels,'  p.  64.     On 

translat.  1863,  vol.  i.  p.  105.  the    Kafirs,  the    Rer.   J.  Shooter, 

•^  Mungo     Park's    <  Travels     in  <The  Kafirs  of  Natal  and  the  Zulu 

Africa,'  4to.   1816,    pp.   53,    131.  Country,'  1857,  p.  1. 
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beauty  seem  very  different  from  onis ;  for  in  one  tribe  two  BUm^ 
Blight,  and  pretty  girls  were  not  admked  by  the  natives. 

Turning  to  other  quarters  of  the  world ;  in  Java,  a  ^^ellow,  not 
a  white  girl,  is  considered,  according  to  Madame  Pfeiffer,  a 
beauty.  A  man  of  Cochin  China  "  spoke  with  contempt  of  the 
"  wife  of  the  English  Ambassador,  that  she  had  white  teeth  like 
'*  a  dog,  and  a  rosy  colour  like  that  of  potato-flowers."  We 
haye  seen  that  the  Chinese  dislike  our  white  skin,  and  that  the 
N.  Americans  admire  "  a  tawny  hide."  In  S.  America,  the  Yara- 
caras,  who  inhabit  the  wooded,  damp  slopes  of  the  eastern 
Cordillera,  are  remarkably  pale-coloured,  as  their  name  in  their 
own  language  expresses;  nevertheless  i^ey  consider  European 
women  as  very  inferior  to  their  own.** 

In  several  of  the  tribes  of  North  America  the  hair  on  the  head 
grows  to  a  wonderful  length ;  and  Catlin  gives  a  curious  proof 
how  much  this  is  esteemed,  for  the  chief  of  the  Crows  was 
elected  to  this  office  from  having  the  longest  hair  of  any  man  in 
the  tribe,  namely  ten  feet  and  seven  inches.  The  Aymaras  and 
Quichuas  of  S.  America,  likewise  have  very  long  hair ;  and  this, 
as  Mr.  D.  Forbes  informs  me,  is  so  much  valued  as  a  beauty, 
that  cutting  it  off  was  the  severest  punishment  which  he  could 
inflict  on  them.  In  both  the  Northern  and  Southern  halves  of 
the  continent  the  natives  sometimes  increase  the  apparent  length 
of  their  hair  by  weaving  into  it  fibrous  substances.  Although 
the  hair  on  the  head  is  thus  cherished,  that  on  the  face  is  con- 
sidered by  the  North  American  Indians  "  as  very  vulgar,"  and 
every  hair  is  carefully  eradicated.  This  practice  prevails 
throughout  the  American  continent  from  Vancouver's  Island  in 
the  north  to  Tierra  del  Fuego  in  the  south.  When  York 
Minster,  a  Fuegian  on  board  the  'Beagle,'  was  taken  back  to 
his  country,  the  natives  told  him  he  ought  to  pull  out  the  few 
short  hairs  on  liis  face.  They  also  threatened  a  young  missionary, 
who  was  left  for  a  time  with  them,  to  strip  him  naked,  and 
pluck  the  hairs  from  his  face  and  body,  yet  he  was  far  from  being 
a  hairy  man.  This  fashion  is  carried  so  far  that  the  Indians  of 
Paraguay  eradicate  their  eyebrows  and  eyelashes,  saying  that 
they  do  not  wish  to  be  like  horses.** 

•*  For  the    Javans  and  Cochin-  G.  Catlin,  3rd  edit.  1842,  vol.  i.  p. 

Chinese,  see  Waitz,    '  Introduct.  to  49 ;  toI.  ii.  p.  227.     On  the  natives 

Anthropology/  Eng.  translat.  vol.  i.  of  Vancouver's  Island,  see  Sproat, 

p.   305.     On    the    Yura-caras,    A.  *  Scenes  and  Studies  of  Savage  Life,' 

d'Orlignj,  as  quoted  in   Prichard,  1868,   p.   25.     On  the    Indians  of 

*  Phys.  Hist,  of  Mankind/  vol.  v,  3rd  Paraguay,  Azara,  *  Voyages/  torn.  ii. 

edit.  p.  476.  p.  105. 

•»  *  North  American  Indians,'  by 
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It  is  remarkable  that  thronghont  the  world  the  races  wliicli 
are  almost  completely  destitute  of  a  beard,  dislike  hairs  on  the 
face  and  body,  and  take  pains  to  eradicate  them.  The  l^ialmticks 
are  beardless,  and  they  are  well  known,  like  the  Americans,  to 
plnck  out  all  straggling  hairs;  and  so  it  is  with  the  Polynesians, 
some  of  the  Malays,  and  the  Siamese.  Mr.  Yeitch  states  that  the 
Japanese  ladies  "  all  objected  to  o\ir  whiskers,  considering  them 
"  very  ugly,  and  told  us  to  cut  them  off,  and  be  like  Japanese 
"  men."  llie  New  Zealanders  have  short,  curled  beards ;  yet 
they  formerly  plucked  out  the  hairs  on  the  face.  They  had  a 
Boying  that  "  there  is  no  woman  for  a  hairy  man ;"  but  it  would 
appear  that  the  fashion  has  changed  in  New  Zealand,  perhaps 
owing  to  the  presence  of  Europeans,  and  I  am  assured  that 
beards  are  now  admired  by  the  Maorics.^' 

On  the  other  hand,  bearded  races  admire  and  greatly  value 
their  beards ;  among  the  Anglo-Saxons  every  'part  of  the  body 
had  a  recognised  value ;  "  the  loss  of  the  beard  being  estimated 
"  at  twenty  shillings,  while  the  breaking  of  a  thigh  was  fixed  at 
"  only  twelve."  •*  In  the  East  men  swear  solemnly  by  their 
beards.  We  have  seen  that  Chinsurdi,  the  chief  of  the  Makalolo 
in  Africa,  thought  that  beards  were  a  great  ornament.  In  ^ the 
Pacific  the  Fijian's  beard  is  "profuse  and  bushy,  and  is  his 
"  greatest  pride ; "  whilst  the  inhabitants  of  the  adjacent  archi- 
pelagoes of  Tonga  and  Samoa  are  "  beardless,  and  abhor  a  rough 
"  chin."  In  one  island  alone  of  the  Ellice  group  "  the  men  are 
"  heavily  bearded,  and  not  a  little  proud  thereof."  ^ 

We  thus  see  how  widely  the  different  races  of  man  differ  in 
their  taste  for  the  beautiful.  In  every  nation  sufficiently  ad- 
vanced to  have  made  effigies  of  their  gods  or  of  their  deified 
rulers,  the  sculptors  no  doubt  have  endeavoured  to  express  their 
highest  ideal  of  beauty  and  grandeur.*^  Under  this  point  of  view 
it  is  well  to  compare  in  our  mind  the  Jupiter  or  Apollo  of  the 
Greeks  with  the  Egyptian  or  Assyrian  statues ;  and  these  with 
the  hideous  bas-reliefs  on  the  oruinod  buildings  of  Central 
America. 
I  have  met  with  very  few  statements  opposed  to  this  conclusion. 


^*  On  the  Siamese,  Prichard,  ibid, 
vol.  iv.  p.  533.  On  the  Japanese, 
Vcitch  in  'Gardeners*  Chrouicle,' 
1860,  p.  1104.  On  the  New  Zea- 
landers. Mantcgazza,  '  Viaggi  e 
Studi,'  1867,  p.  526.  For  the  other 
nations  mentioned,  see  references  in 
Lawrence,  *  Lectures  on  Physiology,* 
&c  1822,  p.  272. 

•*  l^ubbock,  *  Origin  of  Civilisn* 


tion,*  1870,  p.  321. 

**  Dr.  Barnard  Davis  quotes  Mr. 
Prichard  and  others  for  these  facts 
in  regard  to  the  Polynesians,  in 
'Anthropological  Review,'  April, 
1870,  p.  185,  191. 

*'  Ch.  Comtc  ha9  remarks  to  this 
effect  in  his  '  Traits  de  Legislation,* 
3rd  edit,  1837,  p.  136, 
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Mr.  Winwood  Eeade,  however,  who  has  had  ample  oppor- 
tnnities  for  observation,  not  only  with  the  n^roes  of  the  West 
Coast  of  Africa,  but  with  those  of  the  interior  who  have  neTer 
associated  with  Europeans,  is  convinced  that  their  ideas  of 
beauiy  are  on  the  whole  the  same  as  ours ;  and  Dr.  Bohl&  writes 
to  me  to  the  same  effect  with  respect  to  Bornu  and  the  oonntries 
inhabited  by  the  Pullo  tribes.  Mr.  Beade  found  that  he  agreed 
with  the  negroes  in  their  estimation  of  the  beauty  of  the  natiye 
girls ;  and  that  their  appreciation  of  the  beauty  of  European 
women  corresponded  with  ours.  They  admire  long  hair,  and 
use  artificial  means  to  make  it  appear  abundant ;  they  admiro 
also  a  beard,  though  themselves  very  scantily  provided.  Mr. 
Beade  feels  doubtful  what  kind  of  nose  is  most  appreciated :  a 
girl  has  been  heard  to  say,''  I  do  not  want  to  marry  him,  he  has 
"•  got  no  nose ;"  and  this  shews  that  a  very  flat  nose  is  not  admired. 
We  should,  however,  bear  in  mind  that  the  depressed,  broad 
noses  and  projecting  jaws  of  the  negroes  of  the  West  GoAst  are 
exceptional  types  with  the  inhabitants  of  Africa.  Notwithstand- 
ing the  foregoing  statements,  Mr.  l^eade  admits  that  n^roes 
"  do  not  like  the  colour  of  our  skin ;  they  look  on  blue  eyes  wit-h 
"  aversion,  and  they  think  our  noses  too  long  and  our  lips  too 
"  thin."  He  does  not  think  it  probable  that  negroes  would  ever 
prefer  the  most  beautiful  European  woman,  on  the  mere  grounds 
of  physical  admiration,  to  a  good-looking  n^ress.*" 

The  general  truth  of  the  principle,  long  ago  insisted  on  by 
Humboldt,**  that  man  admires  and  ofben  tries  to  exaggerate 
whatever  characters  nature  may  have  given  him,  is  shewn  in 
many  ways.  The  practice  of  beardless  races  extirpating  every 
trace  of  a  beard,  and  often  all  the  hairs  on  the  body,  affords  one 
illustration.  The  skull  has  been  greatly  modified  during  ancient 
and  modem  times  by  many  nations;  and  there  can  be  little 
doubt  that  this  has  been  practised,  especially  in  N.  and  & 
America,  in  order  to  exaggerate  some  natural  and  admired 


••  The  'African  Sketch  Book,' 
vol.  ii.  1873,  pp.  253,  394,  521. 
The  Fuegians,  as  I  have  been  in- 
formed by  a  missionary  who  long 
resided  with  them,  consider  Euro- 
pean women  as  extremely  beantifal ; 
bat  from  what  we  have  seen  of  the 
judgment  of  the  other  aborigines  of 
America,  I  cannot  but  think  that 
this  must  be  a  mistake,  unless  in- 
deed the  statement  refers  to  the  few 
Fuegians  who  have  lived  for  some 
time  with  Europeans,  and  who  must 


consider  us  as  superior  beings.  I 
should  add  that  a  most  experienced 
observer,  Capt.  Burton,  believes 
that  a  woman  whom  we  consider 
beautiful  is  admired  throughout  the 
world,  '  Anthropological  Review,* 
March,  1864,  p.  245. 

••  *  Personal  Narrative,*  Eng. 
translat.  vol.  iv.  p.  518,  and  else- 
where. Mantegazza,  in  his  *  Viaggi 
e  Studi,'  1867,  strongly  insists  on 
this  same  principle. 
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peculiarity.  Many  American  Indians  are  known  to  admire  a  head 
so  extremely  flattened  as  to  appear  to  ns  idiotic.  The  natives  on 
the  north-western  coast  compress  the  head  into  a  pointed  cone ; 
and  it  is  their  constant  practice  to  gather  the  hair  into  a  knot  on 
the  top  of  the  head,  for  the  sake,  as  Dr.  Wilson  remarks,  *'  of 
"  increasing  the  apparent  elevation  of  thefavonrite  conoid  form." 
The  inhabitants  of  Arakhan  "  admire  a  broad,  smooth  forehead, 
"  and  in  order  to  produce  it,  they  fasten  a  plate  of  lead  on  the 
"  heads  of  the  new-born  children."  On  the  other  hand, "  a  broad, 
"  well-ronnded  occiput  is  considered  a  great  beauty "  by  the 
natives  of  the  Fiji  islands.''^ 

As  With  the  skull,  so  with  the  nose ;  the  ancient  Huns  during 
the  age  of  Attila  were  accustomed  to  flatten  the  noses  of  their 
infants  with  bandages,  "  for  the  sake  of  exaggerating  a  natural 
"  conformation."  With  the  Tahitians,  to  be  called  long-^iose  is 
considered  as  an  insult,  and  they  compress  the  noses  and  fore- 
heads of  their  diildren  for  the  skke  of  beauty.  The  same  holds 
with  the  Malays  of  Sumatra,  the  Hottentots,  certain  N^roes, 
and  the  natives  of  Brazil.'^  The  Chinese  have  by  nature  un- 
usually small  feet ;  ^  and  it  is  well  known  that  the  women  of 
the  upper  classes  distort  their  feet  to  make  them  still  smaller. 
Lastly,  Humboldt  thinks  that  the  American  Indians  prefer 
colouring  their  bodies  with  red  paint  in  order  to  exaggerate 
their  natural  tint ;  and  until  recently  European  women  added 
to  their  naturally  bright  colours  by  rouge  and  white  cosmetics ; 
but  it  may  be  doubted  whether  barbarous  nations  have  generally 
had  any  such  intention  in  painting  themselves. 

In  the  &8hions  of  our  own  dress  we  see  exactly  the  same 
principle  and  the  same  desire  to  carry  every  point  to  an  extreme ; 
we  exhibit,  also,  the  same  spirit  of  emulation.  But  the  fashions 
of  savages  are  far  more  permanent  than  ours;  and  whenever 
their  bodies  are  artificially  modified,  this  is  necessarily  the  case. 
The  Arab  women  of  the  Upper  Nile  occupy  about  three  days  in 
dressing  their  hair ;  they  never  imitate  other  tribes, "  but  simply 


^®  On  the  skulls  of  the  American 
tribes,  see  Nott  and  Gliddon,  *■  Types 
of  Mankind,'  1854,  p.  440 ;  Prichard, 
*Phy8.  Hist,  of  Mankind,'  vol.  i. 
3rd  edit.  p.  321 ;  on  the  natives  of 
Arakhan,  ibid.  vol.  iv.  p.  637. 
Wilson,  *  Physical  Ethnology,' 
Smithsonian  Institution,  1863,  p. 
288;  on  the  Fijians,  p.  290.  Sir 
J.  Lubbock  (*  Prehistoric  Times,' 
2nd  edit.  1869,  p.  506)  gives  an 
excellent  r^sum^  op  this  subject^ 


"  On  the  Huns,  Godron,  *  De 
rEspfece,'  torn.  ii.  1859,  p.  300. 
On  the  Tahitians,  Waitz,  '  An  thro- 
polog.'  Eng.  translat.  vol.  i.  p.  305. 
Marsden,  quoted  by  Prichard,  *  Phys. 
Hist,  of  Mankind^'  3rd  edit.  vol.  v. 
p.  67.  Lawrence,  *  Lectures  on 
Physiology,'  p.  337. 

'*  This  fact  was  ascertained  in 
the  'Reise  der  Novara :  Anthropolog. 
Thiel,'  Dr.  Weisbach,  1867,  s.  265, 
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vie  wiili  eaoh  other  in  the  superlativeness  of  their  own  style 
Dr.  Wilson,  in  speaking  of  the  compressed  skulls  of  yarions 
American  races,  adds,  "  such  usages  are  among  the  least  eradi- 
"  cable,  and  long  survive  the  shock  of  revolutions  that  change 
"  dynasties  and  efCGUse  more  important  national  peculiarities."" 
The  same  principle  comes  into  play  in  the  art  of  breeding; 
and  we  can  thus  understand,  as  I  have  elsewhere  explained/^ 
the  wonderful  development  of  the  many  races  of  animals  and 
plants,  which  have  been  kept  merely  for  ornament.  Fanciers 
always  wish  each  character  to  bo  somewhat  increased ;  they  do 
not  admire  a  medium  standard ;  they  certainly  do  not  desire 
any  great  and  abrupt  change  in  the  character  of  their  breeds ; 
they  admire  solely  what  they  are  accustomed  to,  but  they 
ardently  desire  to  see  each  charactenstic  feature  a  little  more 
developed. 

The  senses  of  man  and  of  the  lower  animals  seem  to  be  bo 
constituted  that  brilliant  colours  and  certain  forms,  as  well  as 
harmonious  and  rhythmical  sounds,  give  pleasure  and  are  called 
beautiful;  but  why  this  should  be  so,  we  know  not  It  is 
certainly  not  true  that  there  is  in  the  mind  of  man  any  universal 
standard  of  beauty  with  respect  to  the  human  body.  It  is* 
however,  possible  that  certain  tastes  may  in  the  course  of  time 
become  inherited,  though  there  is  no  evidence  in  favour  of  this 
belief;  and  if  so,  each  race  would  possess  its  own  innate  ideal 
standard  of  beauty.  It  has  been  argued''^  that  ugliness  consists 
in  on  approach  to  the  structure  of  the  lower  animals,  and  no 
doubt  this  is  partly  true  with  the  more  civilised  nations,  in 
which  intellect  is  highly  appreciated ;  but  this  explanation  will 
hardly  apply  to  all  forms  of  ugliness.  The  men  of  each  race 
prefer  what  they  are  accustomed  to;  they  cannot  endure  any 
great  change;  but  they  like  variety,  and  admire  each  cha- 
racteristic carried  to  a  moderate  extreme.^**  Men  accustomed  to 
a  nearly  oval  face,  to  straight  and  regular  features,  and  to  bright 
colours,  admire,  as  we  Europeans  know,  these  points  when 
strongly  develo][)ed.  On  the  other  hand,  men  accustomed  to 
a  broad  face,  with  high  cheek-bones,  a  depressed  nose,  and  a 
black  skin,  admire  these  peculiarities  when  strongly  marked. 

'*  *  Smithsonian  Institution/ 1863,  Anthropologic,'  1866,  s.  164. 
p.  289.     On  the  fashions  of  Arab  ''  Mr.  Bain  has  collected  (*  Men- 
women,  Sir   S.   Baker,   'The   Kile  tol  and  Moral   Science,'  1868,  pp. 
Tributaries/  1867,  p.  121.  304-314)  about  a  dozen    more  or 

'^  '  The  Variation  of  Animals  and  less  different  theories  of  the  idea  of 

Plants  under  Domestication/  vol.  i.  beauty ;  but    none    are    quite   the 

p.  214 ;  vol.  ii.  p.  240.  same  as  that  here  given, 

'*  Schn<'vffhnusen,     'Archjv     filj* 


Chap.  XX.  Man — Sexual  Selection,  585 


No  doubt  characters  of  all  kinds  may  be  too  much  develoi)ed 
for  beauty.  Hence  a  perfect  beauty,  which  implies  many 
characters  modified  in  a  particular  manner,  will  be  in  every 
race  a  prodigy.  As  the  great  anatomist  Bichat  long  ago  said, 
if  every  one  were  cast  in  the  same  mould,  there  would  be  no 
such  thing  as  beauty.  If  all  our  women  were  to  become  as 
beautiful  as  the  Venus  de'  Medici,  we  should  for  a  time  be 
charmed ;  but  we  should  soon  wish  for  variety ;  and  as  soon  as 
wc  had  obtained  variety,  we  should  wish  to  see  certain  cha- 
racters a  little  exaggerated  beyond  the  then  existing  common 
standard. 


CHAPTER  XX. 
Secondaby  Sexual  Chabagtebs  of  Man— con^muec?. 

On  the  eflfecta  of  the  continued  selection  of  women  according  to  a  different 
standai-d  of  beauty  in  each  race — On  the  causes  which  interfere  with 
sexual  selection  in  civilised  and  savage  nations — Conditions  favourable 
to  sexual  selection  during  primeval  times — On  the  manner  of  action 
of  sexual  selection  with  mankind — ^On  the  women  in  savage  tribes  having 
some  power  to  choose  their  husbands — Absence  of  hair  on  the  body,  and 
development  of  the  beard — Colour  of  the  skin — Summary. 

We  have  seen  in  the  last  chapter  that  with  all  barbarous  races 
ornaments,  dress,  and  external  appearance  are  highly  valued ; 
and  that  the  men  judge  of  the  beauty  of  their  women  by  widely 
different  standards.  We  must  next  inquire  whether  this  pre- 
ference and  the  consequent  selection  during  many  generations  of 
those  women,  which  appear  to  the  men  of  each  race  the  most 
attractive,  has  altered  the  character  either  of  the  females  alone, 
or  of  both  sexes.  With  mammals  the  general  rule  appears 
to  be  that  characters  of  all  kinds  are  inherited  equally  by  the 
males  and  females ;  we  might  therefore  expect  that  with  man- 
kind any  characters  gained  by  the  females  or  by  the  males 
through  sexual  selection,  would  commonly  be  transferred  to  the 
offspring  of  both  sexes.  If  any  change  has  thus  been  effected,  it 
is  almost  certain  that  the  dififerent  races  would  be  differently 
modified,  as  each  has  its  own  standard  of  beauty. 

With  mankind,  especially  with  savages,  many  causes  interfere 
with  the  action  of  sexual  selection  as  far  as  the  bodily  frame  is 
concerned.  Civilised  men  are  largely  attracted  by  the  mental 
charms  of  women,  by  their  wealth,  and  especially  by  their  social 
position ;  for  men  rarely  marry  into  a  much  lower  rank.  The 
men  who  succeed  in  obtaining  the  more  beautiful  women,  will 
ppt  hav9  n  better  ch(VQCC  of  leaving  a  long  line  of  descendants 
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than  other  men  with  plainer  wives,  save  the  few  who  beqneath 
their  fortunes  according  to  primogeniture.  With  respect  to  the 
opposite  form  of  selection,  namely  of  the  more  attractive  men  by 
the  women,  although  in  civilised  nations  women  have  firee  or 
almost  free  choice,  which  is  not  the  case  with  harbarons  races, 
yet  their  choice  is  largely  influenced  by  the  social  position  and 
wealth  of  the  men ;  and  the  success  of  the  latter  in  life  depends 
much  on  their  intellectual  powers  and  energy,  or  on  the  fruits  of 
these  same  powers  in  their  forefathers.  Ko  excuse  is  needed  for 
treating  this  subject  in  some  detail ;  for,  as  the  German  philo- 
sopher Schopenhauer  remarks,  "the  final  aim  of  all  Ioto 
"  intrigues,  be  they  comic  or  tragic,  is  really  of  more  importance 
^  than  all  other  ends  in  human  life.  What  it  all  turns  upon  is 
''  nothing  less  than  the  composition  of  the  next  generation.  •  .  . 
"  It  is  not  the  weal  or  woe  of  any  one  individual,  but  that  of  the 
''  hiunan  race  to  come,  which  is  here  at  stake."  ^ 

There  is,  however,  reason  to  believe  that  in  certain  civiliBed 
and  semi-civilised  nations  sexual  selection  has  effected  some- 
thing in  modifying  the  bodily  frame  of  some  of  the  members. 
Many  persons  are  convinced,  as  it  appears  to  me  with  justice, 
that  our  aristocracy,  including  under  this  term  all  wealthy 
families  in  which  primogeniture  has  long  prevaUed,  from  having 
chosen  during  many  generations  from  all  classes  the  more  beau- 
tiful women  as  their  wives,  have  become  handsomer,  according 
to  the  European  standard,  than  the  middle  classes;  yet  the 
middle  classes  are  placed  under  equally  fiavourable  conditions  of 
life  for  the  perfect  development  of  the  body.  Cook  remarks  that 
the  superiority  in  personal  appearance  "  which  is  observable  in 
"  the  erees  or  nobles  in  all  the  other  islands  (of  the  Pacific)  is 
"  found  in  the  Sandwich  islands ; "  but  this  may  be  chiefly  due 
to  their  better  food  and  manner  of  life. 

The  old  traveller  Chardin,  in  describing  the  Persians,  says 
their  "  blood  is  now  highly  refined  by  frequent  intermixtures 
"  with  the  Georgians  and  Circassians,  two  nations  which  surpass 
"  all  the  world  in  personal  beauty.  There  is  hardly  a  man  of 
"  rank  in  Persia  who  is  not  bom  of  a  Georgian  or  Circassian 
"  mother."  He  adds  that  they  inherit  their  beauty,  "not  from 
"  their  ancestors,  for  without  the  above  mixture,  the  men  of 

rank  in  Persia,  who  are  descendants  of  the  Tartars,  would  be 

extremely  ugly." '    Here  is  a  more  curious  case ;  the  priestesses 

1  <  Schopenhauer  and  Darwinism,'  &c.  1822,  p.  393^  who  attributes 

in  *  Journal  of  Anthropology/  Jan.  the  beauty  of  the  upper  classes  in 

1871,  p.  323.  England  to  the  men   baring    long 

*  These  quotations  are  taken  from  selected  the  more  beautiful  women. 
Lawrence  (*  Lectures  on  Physiology,' 
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who  attended  the  temple  of  Venns  Erycina  at  San-Giuliano  in 
Sicily,  were  selected  for  their  beauty  out  of  the  whole  of  Greece 
they  were  not  vestal  virgins,  and  Quatrefiages,*  who  states  the 
foregoing  fact,  says  that  the  women  of  San-Giuliano  are  now 
famous  as  the  most  beautiful  in  the  island,  and  are  sought  by 
artists  as  models.  But  it  is  obvious  that  the  evidence  in  all  the 
above  cases  is  doubtful 

The  following  case,  though  relating  to  savages,  is  well  worth 
giving  from  its  curiosity.  Mr.  Winwood  Beade  informs  me  that 
the  Jollofis,  a  tribe  of  negroes  on  the  west  coast  of  Africa,  "  are 
"  remarkable  for  their  uniformly  fine  appearance."  A  friend  of 
his  asked  one  of  these  men,  "  How  is  it  that  every  one  whom  I 
"  meet  is  so  fine-looking,  not  only  your  men,  but  your  women  T 
The  Jollof  answered,  "  It  is  very  easily  explained :  it  has  always 
"  been  our  custom  to  pick  out  our  worse-looking  slaves  and  to 
"  sell  them."  It  need  hardly  be  added  that  with  all  savages, 
female  slaves  serve  as  concubines.  That  this  negro  should  have 
attributed,  whether  rightly  or  wrongly,  the  fine  appearance  of 
his  tribe  to  the  long-continued  elimination  of  the  ugly  women  is 
not  so  surprising  as  it  may  at  first  appear ;  for  I  have  elsewhere 
shewn  ^  that  negroes  fully  appreciate  the  importance  of  selection 
in  the  breeding  of  their  domestic  animals,  and  I  could  give  from 
Mr.  Beade  additional  evidence  on  this  head. 

The  CaiMea  which  pi-event  or  check  the  Action  of  Sexual  Selection 
ioith  Savages. — The  chief  causes  are,  first,  so-called  communal 
marriages  or  promiscuous  intercourse ;  secondly,  the  consequences 
of  female  infanticide ;  thirdly,  early  betrothals ;  and  lastly,  the 
low  estimation  in  which  women  are  held,  as  mere  slaves.  These 
four  points  must  be  considered  in  some  detail 

It  is  obvious  that  as  long  as  the  pairing  of  man,  or  of  any 
other  animal,  is  left  to  mere  chance,  with  no  choice  exerted  by 
either  sex,  there  can  be  no  sexual  selection ;  and  no  effect  will  bo 
produced  on  the  offspring  by  certain  individuals  having  had  an 
advantage  over  others  in  their  courtship.  Now  it  is  asserted 
that  there  exist  at  the  present  day  tribes  which  practise  what 
Sir.  J.  Lubbock  by  courtesy  calls  communal  marriages :  that  is, 
all  the  men  and  women  in  the  tribe  are  husbands  and  wives  to 
one  another.  The  licentiousness  of  many  savages  is  no  doubt 
astonishing,  but  it  seems  to  me  that  more  evidence  is  requisite, 
before  we  fully  admit  that  their  intercourse  is  in  any  case  pro- 
miscuous.   Nevertheless  all  those  who  have  most  closely  studied 

'  *  Anthropelogie,'    '  Revue    des  Plants  under  Domestication,'  vol.  i. 

Cours   Scientifiqaea,'  Oct.  1868,  p.  p.  207. 
721.  •  Sir  J.  Lubbock,  'The  Origin  of 

*  *The  Variation  of  Animals  and  dviliaation/  1870,  chap.  iii.  especi- 
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remote  period,  as  enabling  him  to  invent  and  use  language,  to     j 
make  weapons,  tools,  traps,  c^c.^  whereby  with  the  aid   of  his     i 
social  habits,  he  long  ago  became  the  most  dominant  of  all  liriBg 
creatures. 

A  great  stride  in  the  development  of  the  intellect  will  hare 
followed^  as  soon  as  the  half-art  and  half-instinct  of  langnage 
ciime  into  use ;  for  the  continued  use  of  language  will  have 
reacted  on  the  brain  and  produced  an  inherited  effect ;  and  this 
again  will  have  reacted  on  the  improvement  of  language.    As  Mr. 
Chaunoey  Wright^  has  well  remarked,  the  largeness  of  the  brain       . 
in  man  relatively  to  his  body,  compared  with  the  lower  animals, 
may  be  attributed  in  chief  part  to  the  early  use  of  some  simple       ■ 
form  of  language,— that  wonderful  engine  which  affixes  signs  to       I 
all  sorts  of  objects  and  qualities,  and  excites  trains  of  thought 
which  would    never  arise   from  the  mere  impression   of  the 
senses,  or  if  they  did  arise  could  not  be  followed  out.     The 
higher  intellectual  x)owers  of  man,  such  as  those  of  ratiocination, 
abstraction,  self-conscioiisness,  &c.,  probably  follow  &om  the  con- 
tinued improvement  and  exercise  of  the  other  mental  Realties. 

The  development  of  the  moral  qualities  is  a  more  interesting 
problem.    The  foundation  lies  in  the  social  instincts,  including 
imder  this  term  the  family  ties.    These  instincts  are  highly 
complex,  and  in  the  case  of  the  lower  animals  give  special 
tendencies  towards  certain  definite  actions;  but  the  more  im- 
portant elements  are  love,  and  the  distinct  emotion  of  sympathy. 
Animals  endowed  with  the  social  instincts  take  pleasure  in  one 
another's  company,  warn  one  another  of  danger,  defend  and  aid 
one  another  in  many  ways.    These  instincts  do  not  extend  to  all 
the  individuals  of  the  species,  but  only  to  those  of  the  same 
community.    As  they  are  highly  beneficial  to  the  species,  tlicy 
have  in  all  probability  been  acquired  through  natural  selection. 
A  moral  being  is  one  who  is  capable  of  reflecting  on  his 
past  actions  and  their  motives — of  approving  of  some   and 
disapproving  of  others;  and  the  &ct  that  man  is  the  one  being 
who  certainly  deserves  this  designation,  is  the  greatest  of  all 
distinctions  between  him  and  the  lower  animals.    But  in  the 
fourth  chapter  I  have  endeavoured  to  shew  that  the  moral  sense 
follows,  firstly,  from  the  enduring  and  ever-present  nature  of  the 
social  instincts ;  secondly,  from  man's  appreciation  of  the  appro- 
bation and  disapprobation  of  his  fellows ;  and  thirdly,  from  the 
high  activity  of  his  mental  faculties,  with  past  impressions  ex^ 
trcmcly  vivid ;  and  in  these  latter  respects  he  differs  from  the 
lower  animala    Owing  to  this  condition  of  mind,  man  cannot 

>  <0n  the  Limits   of  Natural  Selectioo/  ia  the  'Nor^h  America 
l^eview/  Oct.  i870,  p.  295, 
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avoid  looking  both  backwards  and  forwards,  and  comparing 
past  impressions.    Hence  after  some  temporary  desire  or  passion 
haa  mastered  his  social  instincts,  he  reflects  and  compares  the 
now  weakened  impression  of  such  past  impulses  with  the  ever- 
present  social  instincts ;  and  he  then  feels  that  sense  of  dissatis- 
faction which  all  unsatisfied  instincts  leaye  behind  them,  ho 
therefore  resolves  to  act  differently  for  the  future, — and  this  is 
conscience.   Any  instinct,  permanently  stronger  or  more  enduring 
than  another,  gives  rise  to  a  feeling  which  we  express  by  saying 
that  it  ought  to  be  obeyed.    A  pointer  dog,  if  able  to  reflect  on 
his  past  conduct,  would  say  to  himself,  I  ought  (as  indeed  wo 
say  of  him)  to  have  pointed  at  that  hare  and  not  have  yielded 
to  the  passing  temptation  of  hunting  it 

Social  animals  are  impelled  partly  by  a  wish  to  aid  the  members 
of  their  community  in  a  general  manner,  but  more  commonly  to 
perform  certain  definite  actions.    Man  is  impelled  by  the  same 
general  wish  to  aid  his  fellows ;  but  has  few  or  no  special  instincts. 
He  differs  also  from  the  lower  animals  in  the  power  of  expressing 
his  desires  by  words,  which  thus  become  a  guide  to  the  aid  required 
and  bestowed.  The  motive  to  give  aid  is  likewise  much  modified  in 
man :  it  no  longer  consists  solely  of  a  blind  instinctive  impulse 
but  is  much  influenced  by  the  praise  or  blame  of  his  fellows. 
The  appreciation  and  the  bestowal  of  praise  and  blame  both 
rest  on  sympathy ;  and  this  emotion,  as  we  have  seen,  is  one  of 
the  most  important  elements  of  the  social  instincts.    Sympathy, 
though  gained  as  an  instinct,  is  also  much  strengthened  by 
exercise   or  habit.    As  all  men  desire  their  own  happiness, 
praise  or  blame  is  bestowed  on  actions  and  motives,  according  as 
they  lead  to  this  end ;  and  as  happiness  is  an  essential  x)art  of 
the  general  good,  the  greatest-happiness  principle  indirectly 
serves  as  a  nearly  safe  standard  of  right  and  wrong.    As  the 
reasoning  powers  advance  and  experience  is  gained,  the  remoter 
efifects  of  certain  lines  of  conduct  on  the  character  of  the  indi- 
vidual,  and  on  the  general  good,  are  perceived ;  and^then  the  self- 
regarding  virtues  come  within  the  scope  of  public  opinion,  and 
receive  praise,  and  their  opposites  blame.    But  with  the  less 
civilised  nations  reason  often  errs,  and  many  bad  customs  and 
base  superstitions  come  within  the  same  scope,  and  are  then 
esteemed  as  high  virtues,  and  their  breach  as  heavy  crimes. 

The  moral  faculties  are  generally  and  jusUy  esteemed  as  of 
liigher  value  than  the  intellectual  powers.  But  we  should  bear 
in  mind  that  the  activity  of  the  mind  in  vividly  recalling  past 
impressions  is  one  of  the  fundamental  though  secondary  bases 
of  conscience.  This  affords  the  strongest  argument  for  educating 
find  Qtiomh^tiiig  iQ  ^  possible  wa^s  the  intellectual  fociilties  of 


6i2  The  Descent  of  Man.  Pabt  IIL 


every  human  being.  No  donbt  a  man  \nth  a  torpid  mind,  if  ba 
social  affeotions  and  flympathifis  are  well  deTeloped,  will  be  kd 
to  good  actioDfi,  and  may  have  a  fiurly  senaitiTe  oonscienoe.  Bat 
whatever  renders  the  imagination  more  vivid  and  strengthcH 
the  habit  of  recalling  and  comparing  past  impressions,  wiQ 
make  the  oonaoienoe  more  sensitive,  and  may  even  BUiuewiat 
compensate  for  weak  social  affectionB  and  qnmpathies. 

The  moral  nature  of  man  has  reached  its  present  standaid, 
partly  through  the  advancement  of  his  reasoning  powars  sod 
consequently  of  a  just  public  opinion^  but  espeoially  fipom 
his  sympathies  having  been  rendered  more  tender  and  widely 
diHused  through  the  efifocts  of  habit,  example,  instmotion,  and 
reflection.  It  is  not  improbable  that  after  long  praotioe  virtaons 
tendencies  may  be  inherited.  With  the  more  oivllised  raoee,the 
conviction  of  the  existence  of  an  all-«eeing  Deity  has  had  a 
potent  influence  on  the  advance  of  morality.  Ultimately  man 
does  not  accept  the  praise  or  blame  of  his  ihllowB  as  his  sole 
guide,  though  few  escape  this  influence,  but  his  habitual 
convictions,  controlled  by  reason,  affi>rd  him  the  safest  rule. 
His  conscience  then  becomes  the  supreme  judge  and  monitor. 
Nevertheless  the  first  foundation  or  origin  of  the  moral  eanse 
lies  in  the  social  instincts,  including  sympathy;  and  these 
instincts  no  doubt  were  primarily  gained,  as  in  the  case  of  the 
lower  animals,  through  natural  selection. 

The  belief  in  God  has  often  been  advanced  as  not  only  the 
greatest,  but  the  most  complete  of  all  the  distinctions  between 
man  and  the  lower  animals.  It  Is  however  impossible,  as  we 
have  seen,  to  maintain  that  this  belief  Is  innate  or  instinctive  in 
man.  On  the  other  hand  a  belief  in  all-pervading  spiritual 
agencies  seems  to  be  universal;  and  apparently  follows  from  a 
considerable  advance  in  man's  reason,  and  from  a  still  gpeator 
advance  in  his  fiusuliies  of  imagination,  curiosity  and  wonder.  I 
am  aware  that  the  assumed  instinctive  belief  in  Qod  has  been 
used  by  many  persons  as  an  argument  for  His  existence.  But 
this  is  a  rash  argument,  as  we  should  thus  be  compelled  to 
believe  in  the  existence  of  many  cruel  and  malignant  spirits,  only 
a  little  more  powerful  than  man;  for  the  belief  in  them  is  &r 
more  general  than  in  a  beneficent  Deity.  The  idea  of  a  universal 
and  beneficent  Creator  does  not  seem  to  arise  in  the  mind  of  man, 
until  he  has  been  elevated  by  long-continued  oulturei 

He  who  believes  in  the  advancement  of  man  from  some  low 
organised  form,  will  naturally  ask  how  does  this  bear  on  the  belief 
in  the  immortality  of  the  soul.  The  barbarous  races  of  man,  as 
Sir  J»  Lubbock  has  shewn,  possess  no  olear  belief  of  this  kind ; 
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but  arguments  derived  from  the  primeyal  beliefe  of  savages  are« 
as  we  have  just  seen,  of  little  or  no  avail.  Few  persons  feel  any 
anxiety  firom  the  impossibility  of  determining  at  what  precise 
X>eriod  in  the  development  of  the  individual,  from  the  iirst  trace 
of  a  minute  germinal  vesicle,  man  becomes  an  immortal  being ; 
and  there  is  no  greater  cause  Ibr  amdety  because  the  period 
cannot  possibly  be  determined  in  the  gradually  ascending  organic 
scale.* 

I  am  aware  that  the  conclusions  arrived  at  in  this  work 
will  be  denounced  by  some  as  highly  irreligious ;  but  he  who 
denounces  them  is  bound  to  shew  why  it  is  more  irreligious  to 
explain  the  origin  of  man  as  a  distinct  species  by  descent  from 
some  lower  form,  through  the  laws  of  variation  and  natural 
selection,  than  to  explain  the  birth  of  the  individual  through 
the  laws  of  ordinary  reproduction.  The  birth  both  of  the 
species  and  of  the  individual  are  equally  parts  of  that  grand 
sequence  of  events,  which  our  minds  refuse  to  accept  as  the 
result  of  blind  chance.  The  understanding  revolts  at  such  a 
conclusion,  whether  or  not  we  are  able  to  believe  that  every  slight 
variation  of  structure,— the  union  of  each  pair  in  marriage,— 
the  dissemination  of  each  seed,— and  other  such  events,  have  all 
been  ordained  for  some  special  purpose. 

Sexual  selection  has  been  treated  at  great  length  in  this 
work;  for,  as  I  have  attempted  to  shew,  it  has  played  an 
important  part  in  the  history  of  the  organic  world.  I  am 
aware  that  much  remains  doubtful,  but  I  have  endeavoured 
to  give  a  fisur  view  of  the  whole  case.  In  the  lower  divisions 
of  the  animal  kingdom,  sexual  selection  seems  to  have  dono 
nothing:  such  animals  are  often  affixed  for  life  to  the  same 
spot,  cor  have  the  sexes  combined  in  the  same  individual,  or 
what  is  still  more  important,  their  perceptive  and  intellectual 
iiDCulties  are  not  sufficiently  advanced  to  allow  of  the  feelings  of 
love  and  jealousy,  or  of  the  exertion  of  choice.  When,  however, 
we  come  to  the  Axthropoda  and  Yertebrata,  even  to  the  lowest 
classes  in  these  two  great  Sub-Kingdoms,  sexual  selection  has 
effected  much. 

In  the  several  great  classes  of  the  animal  kingdom,— in 
mammals,  birds,  reptiles,  fishes,  insects,  and  even  crustaceans, 
—the  differences  between  the  sexes  follow  nearly  the  same 
rules.  The  males  are  almost  always  the  wooers;  and  they 
alone  are  armed  with  special  weapons  for  fighting  with  their 
rivals.    They  are  generally  stronger  and  larger  than  the  females, 

'  The  Rev.  J.  A.  Picton  gives  a  discQMlon  to  this  effect  in  his  '  New 
Theories  and  the  Old  Faith/  1870. 
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and  are  endowed  with  the  requisite  qualities   of  oonaomge  and 
pugnacity.    They  are  proyided,  either  exclusiTely  or  in  a  miidi 
higher  degree  than  the  females,  with  organs  for  -vocal  or  iosfni- 
mental  music,  and  with  odoriferous  glands.    They  are  omasmaxied 
with   infinitely   diversified    appendages,  and  witii     the    mosi 
brilliant  or  conspicuous  colours,  often  arranged     in    elegant 
])attem8,  whilst  the  females  ore  unadorned.    Wlien  tiie  sexes 
differ  in  more  important  structures,  it  is  the  male  "whleb  is 
proTided  with  special  sense^rgans  for  discoyering-  the  female, 
with  locomotiYO    organs  for  reaching   her,  and     often    witb 
prehensile  organs  for  holding  her.    These  various  atmcturea  for 
charming  or  securing  the  female  are  often  developed  in  the  wale 
during  only  part  of  the  year,  namely  the  breeding-^easoB.     Tb^j 
have  in  many  cases  been  more  or  less  transferred  to  the  iemafes; 
and  in  the  latter  case  they  often  appear  in  her  as  mere  radiments. 
They  are  lost  or  never  gained  by  the  males  after  emascnlaiaan. 
Generally  they  are  not  developed  in  the  male  during  early 
youth,  but  appear  a  short  time  before  the  age  for  reprodoctioa 
Hence  in  most  cases  the  young  of  both  sexes  resemble  each  other; 
and  the  female  somewhat  resembles  her  young  ofiGBpring  through- 
out life.    In  almost  every  great  dass  a  few  anomalous  cases 
occur,  where  there  has  been  an  almost  complete  transposition  of 
the  characters  proper  to  the  two  sexes ;  the  females  assuming 
characters  which  properly  belong  to  the  males.    This  surprisiDg 
uniformity  in  the  laws  regulating  the  differences  between  the 
sexes  in  so  many  and  such  widely  separated  classes,  is  intelligible 
if  we  admit  the  action  of  one  common  cause,  namely  sexual 
selection. 

Sexual  selection  depends  on  the  success  of  certain  individuals 
over  others  of  the  same  sex,  in  relation  to  the  propagation  of  the 
species ;  whilst  natural  selection  depends  on  the  success  of  both 
sexes,  at  all  ages,  in  relation  to  the  general  conditions  of  lif& 
The  sexual  struggle  is  of  two  kinds ;  in  the  one  it  is  between  the 
individuals  of  the  same  sex,  generally  the  males,  in  order  to  drive 
away  or  kill  their  rivals,  the  females  remaining  passive ;  whilst  in 
the  other,  the  struggle  is  likewise  between  the  individuals  of  the 
same  sex,  in  order  to  excite  or  charm  those  of  the  opposite 
sex,  generally  the  females,  which  no  longer  remain  passiye,  but 
select  the  more  agreeable  partners.    This  latter  kind  of  selection 
is  closely  analogous  to  that  which  man  unintentionally,  yet 
effectually,  brings  to  bear  on  his  domesticated  productioDs, 
when  he  preserves  during  a  long  period  the  most  pleasiog  or 
useful  individuals,  without  any  wish  to  modify  the  breed. 
The  laws  of  inheritance  determine  whether  characters  gained 

thi-ougu  6^5U(^l  sglwtion  by  eitbw  sej^eh^U  b^  tr^wmttedtotlio 
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same  sex,  or  to  both ;  as  well  as  the  age  at  which  they  shall  be 
developed.    It  appears  that  variatious  arising  late  in  life  are 
commonly  transmitted  to  one  and  the  same  sex.    Variability  is 
the  necessary  basis  for  the  action  of  selection,  and  is  wholly 
independent  of  it.    It  follows  from  this,  that  variations  of  the 
Bomo  general  nature  have  often  been  taken  advantage  of  and 
accumulated  through  sexual  selection  in  relation  to  the  propaga- 
tion of  the  species,  as  weU  as  through  natural  selection  in 
relation  to  the  general  purposes  of   life.     Hence  secondary 
sexual  characters,  when  equally  transmitted  to  both  sexes  con  be 
distinguished  from  ordinary  specific  characters  only  by  the  light 
of  analogy.    The  modifications  acquired  through  sexual  selection 
are  often  so  strongly  pronounced  that  the    two  sexes  have 
frequently  been  ranked  as  distinct  species,  or  even  as  distinct 
genera.    Such  strongly-marked  differences  must  be  in  somo 
manner  highly  important ;  and  we  know  that  they  have  been 
acquired  in  some  instances  at  the  cost  not  only  of  inconvenience, 
but  of  exposure  to  actual  danger. 

The  belief  in  the  power  of  sexual  selection  rests  chiefly  on 
the  following  considerations.  Certain  characters  are  confined 
to  one  sex;  and  this  alone  renders  it  probable  that  in  most 
cases  they  are  connected  with  the  act  of  reproduction.  In 
innumerable  instances  these  characters  are  fully  developed  only 
at  maturity,  and  often  during  only  a  part  of  the  year,  which 
is  always  the  breeding-season.  The  males  (passing  over  a  few 
exceptional  cases)  are  the  more  active  in  courtship ;  they  are  the 
better  armed,  and  are  rendered  the  more  attractive  in  various  ways. 
It  is  to  be  especially  observed  that  the  males  display  their 
attractions  with  elaborate  care  in  the  presence  of  the  females ; 
and  that  they  rarely  or  never  display  them  excepting  during 
the  season  of  love.  It  is  incredible  that  aU  this  should  be 
purposeless.  Lastly  we  have  distinct  evidence  with  some  quad- 
rupeds and  birds,  that  the  individuals  of  one  sex  are  capable  of 
feeling*  a  strong  antipathy  or  preference  for  certain  individuals 
of  the  other  sex. 

Bearing  in  mind  these  facts,  and  the  marked  results  of  man's 
unconscious  selection,  when  applied  to  domesticated  animals  and 
cultivated  plants,  it  seems  to  me  almost  certain  that  if  the 
individuals  of  one  sex  were  during  a  long  series  of  generations  to 
prefer  pairing  with  certain  individuals  of  the  other  sex,  charac- 
terised in  some  peculiar  manner,  the  ofGspring  would  slowly  but 
Buiely  become  modified  in  this  same  manner.  I  have  not 
attempted  to  conceal  that,  excepting  when  the  males  are  more 
numerous  than  the  females,  or  when  polygamy  prevails,  it  is 
(iQubtfuI  how  the  more  attractive  walca  eiiccecd  ia  lw»g  ft 
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larger  nimiber  of  oflG^ring  to  inherit  their  saperiority  in  ona- 
xnentB  or  other  charms  than  the  less  attractive  maleB;  bat  I 
have  shewn  that  this  would  probably  follow  from  the  fenialeB,— 
especially  the  more  yigorons  ones,  which  would  be  the  first  Id 
breed, — ^preferring  not  only  the  more  attractiyo  but  at  the  sune 
time  tiie  more  vigorons  and  victorions  males. 

Although  we  have  some  positiyd  evidence  that  birds  apfve- 
ciate  bright  and  beautiful  objects,  as  with  the  bower-bods  d 
Australia,  and  although  they  certainly  appreciate  the  power  of 
song,  yet  I  folly  admit  that  it  is  astonishing  Ihat  tiie  fiemaleg 
of  many  birds  and  some  mammals  should  be  endowed  with 
sufficient  taste  to  appreciate  ornaments,  which  wo  hare  reason  to 
attribute  to  sexual  selection ;  and  this  is  even  more  astonishing 
in  the  case  of  reptiles,  fish,  and  insects.  But  we  really  know 
little  about  the  minds  of  the  lower  animals.  It  cannot  be 
supposed,  for  instance,  that  male  birds  of  paradise  or  peaoockE 
should  take  such  pains  in  erecting,  sprouting,  and  vibrating 
their  beautiful  plumes  before  the  females  for  no  purpoee.  We 
should  remember  the  lajcX  given  on  excellent  authorily  in  a 
former  chapter,  that  several  peahens,  when  debarred  from  an 
admired  male,  remained  widows  during  a  whole  season  rather 
than  pair  with  another  bird. 

Nevertheless  I  know  of  no  &ct  in  natural  history  more  wonder^ 
f  ul  than  that  the  female  Argus  pheasant  should  appreoiale  the 
exqtdsite  shading  of  the  ball-and-socket  ornaments  and  the 
elegant  patterns  on  the  wing-feathers  of  the  mala    He  who 
thinks  that  the  male  was  created  as  he  now  exists  must  admit 
that  the  great  plumes,  which  prevent  the  wings  from  being  used 
for  flight,  and  which  are  displayed  during  courtship  and  at  no 
other  time  in  a  manner  quite  peculiar  to  this  one  species,  were 
given  to  him  as  an  ornament    If  so,  he  must  likewise  admit  that 
the  female  was  created  and  endowed  with  the  cax)acity  of  appre- 
ciating such  ornaments.    I  differ  only  in  the  conviction  tiiat  the 
male  Argus  pheasant  acquired  his  beauty  gradually,  throu^  tiie 
preference  of  the  females  during  many  generations  for  the  more 
highly  ornamented  males ;  the  esthetic  capacity  of  the  females 
having  been  advanced  through  exercise  or  habit,  just  as  our  own 
taste  is  gradually  improved.    In  the  male  through  the  fortunate 
chance  of  a  few  feathers  being  left  unchanged,  we  can  distinctly 
trace  how  simple  spots  with  a  little  fulvous  shading  on  one  side 
may  have  been  developed  by  small  steps  into  the  wonderful 
ball-and-socket  ornaments;  and  it  is  probable  that  they  ^rere 
actually  thus  developed. 

Everyone  who  a^nits  the  principle  of  evoluticm,  and  yet 
feels  great  diffioully  in  admitting  that  female  nmmniitTii,  bijds. 
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reptilee,  and  fish,  could  have  acquired  the  high  taste  implied  by 
the  beauty  of  the  males,  and  which  generally  coincides  with  our 
own  standard,  should  reflect  that  the  nervo-cclls  of  the  brain  in 
the  highest  as  well  as  in  the  lowest  members  of  the  Vertebrate 
scries,  are  derived  from  those  of  the  common  progenitor  of  this 
great  Kingdom.  For  we  can  thus  see  how  it  has  come  to  pass 
that  certain  mental  fiicultios,  in  various  and  widely  distinct 
groups  of  animals,  have  been  developed  in  nearly  the  same 
maimer  and  to  nearly  the  same  degree. 

The  reader  who  has  taken  tlie  trouble  to  go  through  the 
several  chapters  devoted  to  sexual  selection,  will  be  able  to 
judge  how  fiar  the  conclusions  at  which  I  have  arrived  are 
supported  by  sufficient  evidence.  If  he  accepts  these  conclusions 
be  may,  I  think,  safely  extend  them  to  mankind ;  but  it  would 
be  superfluous  here  to  repeat  what  I  have  so  lately  said  on  the 
manner  in  which  sexual  selection  apparently  has  acted  on  man, 
both  on  the  male  and  female  side,  causing  the  two  sexes  to  differ 
in  body  and  mind,  and  the  several  races  to  differ  from  each 
other  in  various  characters,  as  well  as  from  their  ancient  and 
lowly-organised  progenitors. 

He  who  admits  the  principle  of  sexual  selection  will  be  led 
to  the  remarkable  conclusion  that  the  nervous  system  not  only 
regulates  most  of  the  existing  functions  of  the  body,  but  has 
indirectly  influenced  the  progressive  development  of  various 
bodily  structures  and  of  certain  mental  qualities.  Courage, 
pugnacity,  perseverance,  strength  and  size  of  body,  weapons  of 
all  kinds,  musical  organs,  both  vocal  and  instrumental,  bright 
colours  and  ornamental  appendageSj  have  all  been  indirectly 
gained  by  the  one  sex  or  the  other,  through  the  exertion  of 
choice,  the  influence  of  love  and  jealousy,  and  the  appreciation 
of  the  beautiful  in  soimd,  colour  or  form  ;  and  these  powers  of 
the  mind  mam'festly  depend  on  the  development  of  the  brain. 

Man  scans  with  scrupulous  care  the  character  and  pedigree 
of  his  horses,  cattle,  and  dogs  before  he  matches  them;  but 
when  he  comes  to  hjs  own  marriage  he  rarely,  or  never,  takes 
any  such  care.  He  is  impelled  by  nearly  the  same  motives  as 
the  lower  animals,  when  they  are  left  to  their  own  free  choice, 
though  he  is  in  so  far  superior  to  them  that  he  highly  values 
mental  charms  and  virtues.  On  the  other  hand  ho  is  strongly 
attracted  by  mere  wealth  or  rank.  Tet  he  might  by  selection  do 
something  not  only  for  the  bodily  constitution  and  frame  of  his 
offspring,  but  for  their  intellectual  and  moral  qualities.  Both 
sexes  ought  to  refrain  from  marriage  if  they  are  in  any  marked 
dogiee  inferior  in  bod^  or  mind ;  but  suph  hopes  are  Utopian  and 
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will  never  be  even  partially  realised  imtil  the  laws  of  uih^taDO: 
are  thoroughly  known.  Everyone  does  good  service,  who  aids 
towards  this  end.  When  the  principles  of  breeding  and  in- 
heritance are  better  understood,  we  shall  not  hear  igDorast 
members  of  onr  legislature  rejecting  with  scorn  a  plan  for 
ascertaining  whether  or  not  consangoineoas  marriages  arc 
injurious  to  man. 

The  advancement  of  the  welfare  of  mankind  is  a  most  intricatr 
problem :  all  ought  to  refrain  from  marriage  who  cannot  aroi*! 
abject  poverty  for  their  children ;  for  poverty  is  not  only  a  grai: 
evil,  but  tends  to  its  own  increase  by  leading  to  recklessness  in 
marriage.    On  the  other  hand,  as  Mr.  Galton  has  remarked,  if 
the  prudent  avoid  marriage,  whilst  the  reckless  marry,  ILe 
inferior  members  tend  to  supplant  the  better    members    d* 
society.    Man,  like  every  other  animal,  has  no  donbt  advanced 
to  his  present  high  condition  through  a  struggle  for  oxisfence 
consequent  on  his  rapid  multiplication ;  and  if  he  is  to  advaitce 
still  higher,  it  is  to  be  feared  that  he  must  remain  subject  to  a 
severe  struggle.    Otherwise  he  would  sink  into  indolence,  and 
the  more  gifted  men  would  not  be  more  successful  in  the  battle 
of  life  than  the  less  gifted.    Hence  our  natural  rate  of  increase, 
though  leading  to  many  and  obvious  evils,  must  not  be  greatly 
diminished  by  any  means.    There  should  be  open  competitkui 
for  all  men ;  and  the  most  able  should  not  be  prevented  by  laws 
or  customs  &om  succeeding  best  and  rearing  the  largest  nmnber 
of  oflfspring.    Important  as  the  struggle  for  existence  has  been 
and  even  still  is,  yet  as  far  as  the  highest  part  of  man's  nature 
is  concerned  there  are  other  agencies  more  important    For  the 
moral  quantities  are  advanced,  either  directly  or  indirectiy, 
much  more  through  the  effects  of  habit,  the  reasoning  powers, 
instruction,  religion,    &c.,    than    through    natural  selection; 
though  to  this   latter   agency  may  be  safely  attributed  the 
social  instincts,  which  afforded  the  basis  for  the  development  of 
the  moral  sense. 

The  main  conclusion  arrived  at  in  this  work,  namely  that 
man  is  descended  from  some  lowly  organised  form,  will,  Ir^ret 
to  think,  be  highly  distasteful  to  many.  But  there  can  hardly 
be  a  doubt  that  we  ore  descended  from  barbarians.  The  aston- 
ishment which  I  felt  on  first  seeing  a  party  of  Feugians  on  a 
wild  and  broken  shore  will  never  be  forgotten  by  me,  for  the 
reflection  at  once  rushed  into  my  mind — such  were  our  ancestors. 
Tlicse  men  were  absolutely  naked  and  bedaubed  with  paint, 
their  long  hair  was  tangled,  their  mouths  frothed  with  exdte- 
munt,  and  their  expression  was  wild,  startled,  and  distrustful. 
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They  x)osscssed  hardly  any  arts,  and  like  wild  animals  lived  on 

^vhat  they  could  catch ;  they  had  no  government,  and  were 

Tnerciless  to  every  one  not  of  their  own  small  tribe.    He  who  has 

seen  a  savage  in  his  native  land  will  not  feel  much  shame,  if 

forced  to  acknowledge  that  the  blood  of  some  more  humble 

creature  flows  in  his  veins.    For  my  own  part  I  would  as  soon 

bo  descended  from  that  heroic  little  monkey,  who  braved  his 

dreaded  enemy  in  order  to  save  the  life  of  his  keeper,  or  from 

that  old  baboon,  who  descending  from  the  mountains,  carried 

away  in  triumph  his  young  comrade  from  a  crowd  of  astonished 

dogs — as  from  a  savage  who  delights  to  torture  his  enemies, 

oSbrs  up  bloody  sacrifices,  practises  infanticide  without  remorse, 

treats  his  wives  like  slaves,  knows  no  decency^  and  is  haunted 

by  the  grossest  superstitions. 

Man  may  be  excused  for  feeling  some  pride  at  having  risen, 
though  not  through  his  own  exertions,  to  the  very  summit  of  the 
organic  scale ;  and  the  fact  of  his  having  thus  risen,  instead  of 
having  been  aboriginally  placed  there,  may  give  him  hope  for  a 
still  higher  destiny  in  the  distant  future.  But  we  are  not  here 
concerned  with  hopes  or  fears,  only  with  the  truth  as  far  as  our 
reason  permits  us  to  discover  it ;  and  I  have  given  the  evidence 
to  the  bestof  my  ability.  We  must,  however,  acknowledge,  as  it 
seems  to  me,  that  man  with  all  his  noble  qualities,  with  sympathy 
which  feels  for  the  most  debased,  with  benevolence  which  extends 
not  only  to  other  men  but  to  the  humblest  living  creature,  with 
his  god-like  intellect  which  has  penetrated  into  the  movements 
and  constitution  of  the  solar  system — ^with  all  these  exalted 
powers — ^Man  still  bears  in  his  bodily  frame  the  indehble  stamp 
of  his  lowly  origin. 
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Anobium  tesielhtumt  sounds  produced 

by,  306. 
Anolis  onstateUuis,  male,  crest  of,  354 ; 

pugnacity  of  the  male,  354 ;  throat* 

pouch  of,  354. 
Anter  canadeMiSt  410. 
cygnoides,  415 ;  knob  At  the  base 

of  the  beak  of,  426. 
— ^—  hyperboreus,  whiteness  of,  492. 
Antelope,  prong-homed,  horns  of|  2*^ 
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Antelopes,  generally  polygamous,  217 ; 
horns  of,  234,  504 ;  canine  teeth  of 
some  male,  502 ;    use  of  horns  of 

\  509 ;  dorsal  crests  in,  530 ;  dew- 
laps of,  531 ;  winter  change  of  two 
species  of,  543  ;  peculiar  markings 
of,  543. 

Antennae,  furnished  with  cashions  in 
the  male  of  Penthe,  276. 

Anfhidium  manicatum^  large  male  of, 
279. 

Anthocharis  cardamtnes,  308,  312; 
sexual  di£ference  of  colour  in,  322. 

genutia,  312. 

sara,  312. 

Anthophora  acervorum,  large  male  of, 
279. 

retusOj  difference  of  the  sexes  in, 

292. 

Anthropids,  152. 

Anthus,  moulting  of,  392. 

Antics  of  birds,  380. 

Antigua,  Dr.  Nicholson's  observations 
on' yellow  fever  in,  195. 

Antiiocapra  americanaj  horns  of,  234, 

504,  507. 

Antihpe  bezoartica,  homed  females  of, 

505,  506,  507 ;  sexual  difference  in 
the  colour  of,  535. 

—  Dorcas  and  euchore^  504. 
euchorej  horns  of^  509. 

montanaj  rudimentary  canines  in 

the  young  male  of,  514. 
niger,  sing-amg,  caama,  and  gor- 

gon,  sexual  differences  in  the  colours 

of,  536. 
■  oreaSy  horns  of,  234. 

—  saiga,  polygamous  habits  of,  217. 
strepsiceros,  horns  of,  234. 

'  tntifjgutturosa,  absence  of  sub- 
orbital pits  in,  529. 

Antipathy,  shewn  by  birds  in  confine- 
ment, to  certain  persons,  411. 

Ants,  147 ;  large  size  of  the  cerebral 
ganglia  in,  54 ;  soldier-,  large  jaws 
of,  63  ;  playing  together,  69 ; 
memory  in,  74 ;  intcommunication 
of,  by  means  of  the  antennae,  89  ; 
habits  of,  147;  difference  of  the 
sexes  in,  292  ;  recognition  of  each 
other  by,  after  separation,  292. 

White,  habits  of,  291. 

Anura,  349. 

'^patanta  mulieftriSy  male  unknown, 
254. 


ApathuSf  difference  of  the  sexe^ 
292. 

Apatura  Iris,  307,  308. 

Apes,  difference  of  the   jvong,  t-- 
the  adult,  8;  semi-erect  attita> 
some,  52 ;  mastoid  proceaees  t£.  v 
influences   of  the   ja'vr-iDBsir^es  .: 
the  physiognomy    of^    54;  f«sa.-. 
destitute    of    large     canineis    "^ 
building  platforms,    82;  imitiL'- 
faculties    of,    129;     anthropoe -r- 
phous,    153 ;  probable    speedy     - 
termination  of  the,  156  ;  Gnti . 

.  on  the  evolution  of,  177 ;  casir 
teeth  of  male,  502 ;  females  ■: 
some,  less  hairy  beneath  tkaa  ti. 
males,  601. 

long-armed,  their  mode  of  pr- 

gression,  52. 

Aphasia,  Dr.  Bateman  on,  SS. 

Apis  meUifica,  large  male  of^  279. 

Apollo,  Greek  statues  of,  581. 

Apoplexy  in  Cebus  AzarsSj  7. 

Appendages,  anal,  of  insects,  27*^ 

Approbation,  influence  of  the  lore  •.€. 
109,  116,  131. 

Aprosmictus  scapulatits^  457. 

Ajpus,  proportion  of  sexes,  255. 

Aquatic  birds,  frequency  of  white 
plumage  in,  495. 

Aq^tiia  chrysaetos,  408. 

Arab  women,  elaborate  and  peculi  u 
coiffure  of,  583. 

Arabs,  fertility  of  crosses  with  othfr 
races,  171 ;  gashing  of  cheeks  aa-l 
temples  among  the,  574. 

Arachnida,  272. 

Arakhan,  artificial  widening  of  the 
forehead  by  the  natives  of,  583. 

Arboricola,  young  of,  468. 

Archeopteryx,  158. 

Arctiidse,  coloration  of  the,  314. 

Ardea  asha,  ntfescens,  and  cxrnl'  \ 
change  of  colour  in,  494,  495. 

■  cxnileaj  breeding  in  inmaature 
plumage,  484. 

gularis,  change  of  plumage  in, 

495. 

herodias,  love-gestures  of  the 

male,  380. 

—  ludoviciana,  age  of  mature  plu- 
mage in,  483;  continued  growth 
of  crest  and  plumes  in  the  male  of, 
485. 

—  nycticorax,  cries  of,  368. 
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^rtieola,  young  of,  468. 
^f-detta,  changes  of  plumage  in,  461. 
^rgenteuil,  22. 

^rgus  pheasant,  384,  403,462;  dis- 
yiliij  of  plumage  by  the  male,  398 ; 
ocellated  spots  of  the,  428 ;  grada- 
tion of  characters  in  the,  434. 
Argyll,    Duke   of,    on    the    physical 
^veakness  of  man,  63  ;  the  fashion- 
ing of  implements  peculiar  to  man, 
82  ;  on  th^  contest  in  man  between 
right  and  wrong,  125 ;  on  the  pri- 
xnitire  civilisation  of  man,  143  ;  on 
the   plumage   of  the  male  Argus 
pheasant,  398;   on   Urosticte  Ben- 
Jaminif  442,  443 ;   on  the  nests  of 
birds,  453. 
Argi/nniSy  colouring  of  the  lower  sur- 
face of,  314. 
Aricoris  epitus,  sexual  differences   in 

the  wings  of,  277. 
Aristocracy,  increased  beauty  of  the, 

586. 
Arms,  proportions  of,  in  soldiers  and 
sailors,  32 ;  direction  of  the  hair  on 
the,  151. 
and   hands,  free   use   of,  indi- 
rectly correlated  with  diminution 
of  canines,  53. 
Arrest  of  development,  35,  36. 
Arrow-heads,   stone,   general   resem- 
blance of,  179. 
AiTows,  use  of,  179. 
Arteries,  variations  in  the  course  of 

the,  26. 
Artery,   effect    of    tying,    upon    the 

lateral  channels,  32. 
Arthropoda,  265. 
Arts  practised  by  savages,  179. 
Ascension,   coloured  incrustation   on 

the  rocks  of,  263. 
Ascidia,   affinity  of  the  lancelet  to, 

159 ;  tadpole-like  larva:  of,  159. 
Ascidians,    262;    bright    colours    of 

some,  260. 
Asinus,  Asiatic  and  African  species  of, 
548. 

t(eniopuSy  548. 

Ass,  colour-variations  of  the,  547. 
AteleSy  effects  of  brandy  on  an,  7; 
absence  of  the  thumb  in,  51. 

beeUebuthy  ears  of,  15. 

marginatus,  colour  of  the  ruff 

of,  537 ;  hair  on  the  head  of,  549. 
AteuchuSj  stridnlation  of,  306. 


AtttichuSy  cicatricosuSy  habits  of,  300. 

Athaita,  proportions  of  the  sexes  in, 
254. 

Atropus  pulsatoriuSy  291. 

Attention,  manifestations  of,  in  aui- 

.    mals,  73. 

Audouin,  V.,  on  a  hymenopterous  p;i- 
rasite  with  a  sedentary  male,  221. 

Audubon,  J.  J.,  on  the  pinioned  goo.sc, 
105;  on  the  speculum  o£  Mergvs 
c\ic\illatus,  236;  on  the  pugnacity 
of  male  birds,  362,  366  ;  on  Tctrao 
cupulo,  367 ;  on  Ardea  ngcticoriur^ 
368 ;  on  StumeUa  ludoviciana,  368 ; 

.  on  the  vocal  organs  of  Tetrao 
cupidOf  371;  on  the  drumming  uf 
the  male  Tctrao  uwhelltiSy  375 ;  on 
sounds  produced  by  the  nightjar, 
376 ;  on  Ardea  herodias  and  Cath- 
artes  jotOy  380;  on  Mimus  poly- 
glottw,  393;  on  display  in  male 
birds,  394 ;  on  the  spring  change  of 
colour  in  some  finches,  394 ;  reco|;- 
nition  of  a  dog  by  a  turkey,  412  ; 
selection  of  mate  by  female  birds, 
416 ;  on  the  turkey,  411,  412,  419  ; 
on  variation  in  the  male  scarlet 
tanager,  424;  on  the  musk-rat, 
542;  on  the  habits  of  Pyranga 
(pstivay  453  ;  on  local  differences  in 
the  nests  of  the  same  species  of 
bird?,  456  ;  on  the  habits  of  wood- 
peckers, 458 ;  on  Bombgcilla  caro- 
linensiSy  461 ;  on  young  females  of 
Tyranga  cestiva  acquiring  male  cha- 
racters, 462 ;  on  the  immature 
plumage  of  thrushes,  464 ;  on  the 
immature  plumage  of  birds,  465  ct 
sej, ;  on  birds  breeding  in  immature 
plumage,  484;  on  the  growth  of 
the  crest  and  plumes  in  the  male 
Ardea  ludovkiaruxy  485 ;  on  the 
change  of  colour  in  some  species  of 
ArdcGy  494. 

Audubon  and  Bachman,  M.M.,  on 
squirrels  fighting,  500 ;  on  the 
Canadian  lynx,  521. 

Aughey,  Prof.,  on  rattlesnakes,  350. 

Austen,  K.L.,  on  Anolis  cristateUus, 
354. 

Australia,  not  the  birthplace  of  man, 
155 ;    half-castes    killed     by    the 
natives  o£^  170;  lice  of  the  natives 
of,  170;  prevalence  of  female   in 
fanticide  in,  592. 
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Australia,  South,  rariatioti  ia  the 
skulls  of  aborigines  of,  26. 

Australians,  colour  of  newborn  chil- 
dren of,  557 ;  relative  height  of  thft 
sexes  of,  559 ;  women  a  cause  of 
war  among  the,  561. 

Axis  deer,  sexual  di£Ferencc  in  the 
colour  of  the,  537. 

Aymaras,  measurements  of  the,  34 
no  grey  hair  among  the,  559 
hairlessness  of  the  face  in  the,  561 
long  hair  of  the,  580. 

Azara,  on  the  proportion  of  men  and 
women  among  the  Guaranys,  244 ; 
on  Palamedea  comuta,  366 ;  on  the  ' 
beards  of  the  Guaranys,  561 ;  on 
strife  for  women  among  the  Guanas, 
561 ;  on  infanticide,  577,  592 ;  on 
the  eradication  of  the  eyebrows  and 
eyelashes  by  the  Indians  of  Para- 
guay, 580 ;  on  polyandry  among 
the  Guanas,  593 ;  celibacy  unknown 
among  the  savages  of  South  Ame- 
rica, 594;  on  the  freedom  of 
divorce  among  the  Charruas,  598. 

Babbage,  C,  on  the  greater  proportion 
of  illegitimate  female  births,  244. 

Babirusa,  tusks  of  the,  518. 

Baboon,  revenge  in  a,  69;  rage  ex- 
cited in,  by  reading,  71 ;  manifes- 
tation of  memory  by  a,  74;  em- 
ploying a  mat  for  shelter  against 
the  sun,  82 ;  protected  from  punish- 
ment by  its  companions,  103. 

,  Cape,  mane  of  the  male,  521 ; 

Hamadryas,    mane    of   the    male, 
521. 

Baboons,  effects  of  intoxicating  li- 
quon  on,  7 ;  ears  of,  15  ;  diversity 
of  the  mental  faculties  in,  27 ;  hands 
of,  50;  habits  of,  51;  variability 
of  the  tail  in,  58 ;  fnanlfestation  of 
maternal  affection  by,  70;  using 
stones  and  sticks  as  weapons,  81 ; 
co-operation  of,  101 ;  silence  of,  on 
plundering  expeditions,  104;  ap^ 
parent  polvgamy  o£^  217 ;  poly- 
gamous and  social  habits  of,  590. 

Bachman,  I>r.,^on  the  fertility  of  mu- 
lattoes,  171.' 

Bacr,  K.  E.  von,  on  embryonic  deve* 
lopmenty  9. 


Bagehoty  W.,  on  the  social  rir-'s 
among  primitive  men,  117  ;  sh^  - 
formerly  beneficial,  117;  ^«  '^ 
value  of  obedience,  130 ;  oa  bsKS 
progress,  132  ;  on  the  persistfa 
of  savage  tribtt  in  cl«ssical  tiz:  . 
183. 

Ballly,  E.  M.,  on  the  mode  of  ^>^. 
of  the  Italian  buffalo,  508 ;  « i: 
fighting  of  stags,  510. 

Bain,  A.,  on  the  sense  of  duty,  i^* 
aid  springing  from  s  jmpathr.  1 . 
on  the  basis  of  sjmpathj,  li*^;  •: 
love  of  approbation,  &c.,  109;  : 
the  idea  of  beautj,  584. 

Baird,  W.,  on  a  difference  ia  o'  - 
between  the  males  and  femalt>  ^ 
some  Entozoa,  260. 

Baker,  Mr.,  observation  on  the  pa^ 
portion  of  the  sexes  in  phcass:- 
chicks,  247. 

,  Sir  S.,  on  the  fondness  of  t: 
Arabs  for  discordant  music,  S^'K 
sexual  difference  in  the  colours  /' 
an  antelope,  536 ;  on  the  elepbir 
and  rhinoceros  attacking  whit«  < 
grey  horses,  540 ;  on  the  disfiguv- 
ments  practised  by  the  iiegr^ 
541 ;  on  the  gashing  of  the  dteek> 
and  temples  practised  in  Anl 
countries,  574 ;  on  the  coifiiirc  tt 
the  North  Africans,  575 ;  on  tr* 
perforation  of  the  lower  lip  by  ih 
women  of  Latooka,  575 ;  on  tit 
distinctive  characters  of  the  coif  on 
of  central  African  tribes,  576 ;  en 
the  coiffure  of  Arab  women,  581. 

"  Balz  "  of  the  Black-cock,  363,  40.''. 

Bantam,  Sebright,  211,  238. 

Banteng,  horns  of,  505 ;  sexual  dif- 
ferences in  the  colours  of  the,  53^. 

Banyal,  colour  of  the,  579. 

Barbarism,  primitive,  of  civilJMiJ 
nations,  143. 

Barbs,  filamentous,  of  the  feathery 
in  certain  birds,  385,  430. 

Barrage,  F.,  on  the  Simian  rescm* 
blances  of  man,  3. 

Barr,  Mr.,  on  sexual  preference  is 
dogs,  524. 

Barrington,  Daines,  on  the  language 

of  birds,  86 ;  on  the   clucking    of 

the  hen,  368 ;  on  the  object  of  the 

song  of  birds,  369 }  on  the  singing 

of    female  birds,    370 1  on   birdd 
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acquiring  the  songs  of  other  birds, 
370 ;  on  the  muscles  of  the  larynx 
in  song  birds,  o71 ;  on  the  want  of 
the  power  of  song  by  female  birds, 
450. 
Sarrow,  on  the  widow-bird,  403. 
Cartels,  Dr.,  supernumerary  mamma; 

in  men,  37. 
Sartlett,  A.  D.,  period  of  hatching  of 
birds'  eggs,  165 ;  on  the  trngopan, 
220;   on  the  development  of  the 
spurs  in  Crossoptihn  auritwn,  236  ; 
on   the  fighting  of  the  males  of 
Plectropterus  gambensis,   364;   on 
the  knot,  391 ;  on  display  in  maie 
birds,  394 ;  on  the  display  of  plu- 
mage  by  the    male  Folyplectron, 
396 ;  on  CrossopiHon  auritum  and 
Phcuhnus   WaliichHj  400;   on  the 
habits  of  Z<>pfu)phortt$j  420 ;  on  the 
colour  of  the  mouth  in  Buoeroa 
bioomiSj  426 ;  on  the  incubation  of 
the  cassowary,  478;  on  the  Gape 
Bufialo,  508 ;  on  the  use  of  the 
horns  of  antelopes,  '509;  on  the 
fighting  of  male  wart-hogs,  520 ; 
on  Ammotragus  tragehphus,  531 ; 
on   the    colours    of    droopithecus 
cephus,  537 ;  on  the  colours  of  the 
faces    of  monkeys,    550;    on   the 
m^ed  surfaces  of  monkeys,  600. 

Bartram,  on  the  courtship  of  the 
male  alligator,  351. 

Basque  language,  highly  artificial,  91. 

Bate,  C.  S.,  on  the  superior  activity 
of  male*)  crustacea,  221 ;  on  the 
proportions  of  the  sexes  in  crabs, 
255;  on  the  chelie  of  crustacea, 
266 ;  on  the  relative  size  of  the 
sexes  in  crustacea,  268;  on  the 
colours  of  crustacea,  270. 

Bateman,  Dr.,  tendency  to  imitation 
in  certain  diseased  states,  72;  on 
Aphasia,  88. 

Bates,  H.  W.,  on  variation  in  the 
form  of  the  head  of  Amazonian 
Indians,  28;  on  the  proportion  of 
the  sexes  among  Amazonian  but- 
teiflies,  250 ;  on  sexual  differences 
in  the  wings  of  butterflies,  277 ; 
on  the  field  -  cricket,  283;  on 
Pyrodes  pukherrhnus,  294 ;  on  the 
horns  of  lAmellicorn  beetles,  295, 
297 ;  on  thf  colours  of  Epicaiiae^ 
&c,  309;    on  the    coloration    of 


tropical  butterflies,  811 ;  on  the 
variability  of  PapUio  Sesostria  and 
Childrma,  320;  on  male  and  fe- 
male butterflies  inhabiting  different 
stations,  321 ;  on  mimicry,  323 ; 
on  the  caterpillar  of  a  SpMnXf  325 ; 
on  the  vocal  organs  of  the  um- 
brella-bird, 374;  on  the  toucans, 
492 ;  on  Brachyttrus  ctUvus,  550. 

Batokas,  knocking  out  two  upper  in- 
cisors, 575. 

Batrachia,  349 ;  eagerness  of  male, 
221. 

Bats,  scent-glands,  529;  sexual  dil- 
ferences  in  the  colour  of,  534  ;*^fur 
of  male  frngivorous,  534. 

Battle,  law  of,  144;  among  beetles, 
299;  among  birds,  360;  among 
mammals,  500  et  teq, ;  in  man, 
561. 

Beak,  sexual  difference  in  the  forms  of 
the,  359 ;  in  the  colour  of  the,  383. 

Beaks,  of  birds,  bright  colours  of,  491. 

Beard,  development  of,  in  man,  557  ; 
analogy  of  the,  in  man  and  the 
quadrumana,  558 ;  variation  of  the 
development  of  the,  in  different 
races  of  men,  559 ;  estimation  of, 
among  bearded  nations,  581 ;  pro- 
bable origin  of  the,  602. 

,  in  monkeys,  150 ;  of  mammal:;, 
531. 

Beautiful,  taste  for  the,  in  birds,  410 ; 
in  the  quadrumana,  540. 

Beauty,  sense  of,  in  animals,  92 ;  ap- 
preciation of,  by  birds,  413 ;  in- 
fluence of,  573,  576  ;  variability  uf 
the  standard  of,  596. 

Beavan,  Lieut.,  on  the  development 
of  the  horns  in  Certfw  EUU^  234. 

Beaver,  instinct  and  intelligence  of 
the,  67,  68 ;  voice  of  the,  527 ; 
castoreum  of  the,  529. 

Beavers,  battles  of  male,  500. 

Bechstein,  on  female  birds  choosiuj; 
the  best  singers  among  the  males, 
368 ;  on  rivalry  in  song-birds,  369 ; 
on  the  singing  of  female  birds,  370 ; 
on  birds  acquiring  the  songs  of 
other  birds,  370;  on  pairing  the 
canary  and  siskin,  415 ;  on  a  sub- 
variety  of  the  monk  pigeon,  427 ; 
on  spurred  hens,  449. 

Beddoe,  Dr.,  on  causes  of  difference  in 
stature,  31. 

2  s 
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Bee-eater,  371. 

Bees,  99;  pollen-basketa  and  stings 
of,  63 ;  destruction  of  drones  and 
queens  by,  106 ;  female,  secondary 
^ezual  characters  of^  208 ;  propor- 
tion of  sexes,  254;  difference  of 
the  sexes  in  colour  and  sexual 
selection,  292. 

Beetle,  luminous  lanra  of  a,  277. 

Beetles,  294;  sixe  of  the  cerebral 
ganglia  in,  54;  dilatation  of  the 
fore  tarsi  in  male,  275 ;  blind,  294 ; 
stridulation  of,  301. 

I'clgium,  ancient  inhabitants  of,  182. 

Bell,  Sir  C,  on  emotional  muscles  in 
man,  3  ;  **  snarling  muscles,"  41 ; 
on  the  hand,  51. 

i  T.,  on  the  numerical  proportion 

of  the  sexes  in  moles,  247 ;  on  the 
newts,  348 ;  on  the  croaking  of  the 
frog,  350 ;  on  the  difference  in  the 
coloration  of  the  sexes  in  Zootooa 
viv^para^  357;  on  moles  fighting, 
500. 

Bell-bird,  sexual  difference  in  the 
colour  of  the,  389. 

IWU-birds,  colours  of,  492. 

Ik'lt,  Mr.,  on  the  nakedness  of  tropical 
mankind,  57;  on  a  8pider>monkey 
and  eagle,  102 ;  habits  of  ants,  147 ; 
Lampyridie  distasteful  to  mammals, 
277 ;  mimicry  of  Zeptalides,  825 ; 
colours  of  Nicaraguan  frogs,  349 ; 
display  of  humming-birds,  443 ;  on 
the  toucans,  492;  protective  co- 
louring of  skunk,  543. 

BcneFolence,  manifested  by  birds, 
411. 

Beanett,  A.  W.,  attachment  of  mated 
birds,  411 ;  on  the  habits  of  DrO' 
nuxua  irroratua,  478. 

— ,  Dr.,  on  birds  of  paradise, 
396. 

Berbers,  fertility  of  crosses  with 
other  races,  171. 

Jfernich  afU4urctica  colours  of,  492. 

Bcrnicle  gander  pairing  with  a  Canada 
goose,  414. 

Bert-,  M.,  crustaceans  distinguish 
colours,  271. 

Bertillon,  M.,  arrested  development 
nnd  polydactylism,  37. 

Bettoni,  £.,  on  local  differences  in 
the  nests  of  Italian  birds,  456. 

Beyle,  M.,  see  Bombet. 


Bhoteas,  colour  of  the  bcsrd  ia,  5-'v* 

JBhringa,  disciform  tail-leatlicrs  -J. 
392. 

Bianconi,  Prof.,  on  straciores  v  a 
plained  through  znechaBkal  ps> 
ciples,  24. 

BilnOy  sexual  differences  in  the  gsci 
280. 

Bichat,  on  beauty,  585. 

Bickes,  proportion  of  sexes  In  s^ 
243. 

Bile,  coloured,  in  manj  aBiBuil>  >'. 

Bimana,  149. 

Birds,  imitations  of  the  songs  of  oL-r 
birds  by,  73 ;  dreaming,  74 ;  ki>: 
by  telegraph  wires,  80;  la^zir 
o^  86 ;  sense  of  beauty  in.  y. 
pleasure  off  in  incnlMition,  1'': 
male,  incubation  by,  1 63 ;  and  rtf- 
tiles,  alliance  of,  165 ;  sexual  L- 
ferences  in  the  beak  of  some,  2l^: 
migratory,  arriral  of  the  malt  ht- 
fore  the  female,  212;  apparc: 
relation  between  polygamy  ii^ 
marked  sexual  differences  ia,  ^2:'*. 
monogamous,  becoming  polygasrM 
under  domestication,  220 ;  eafer- 
ness  of  male  in  pnrsoit  of  th«  fe- 
male, 221 ;  wild,  numerical  propv- 
tion  of  the  sexes  in,  247  ;  seoosdan 
sexual  characters  o^  358 ;  differ* 
ence  of  size  in  the  sexes  of^  3$2; 
fights  of  male,  witnessed  by  femalei, 
367 ;  display  of  male,  to  captiTttt 
the  females,  367 ;  close  attentios 
of,  to  the  songs  of  others,  368 ;  ac- 
quiring the  song  of  their  foster- 
parents,  370 ;  brilliant,  rarely  good 
songsters,  371;  lore -antics  and 
dances  o^  380 ;  coloration  of,  38o 
et  acq, ;  moulting  of,  390  et  acq. ; 
impaired,  407 ;  male,  singing  oat 
of  season,  409 ;  mutual  affection  of, 
410;  in  confinement,  dlstingoiih 
persons,  411;  hybrid,  productioB 
of,  414;  Albino,  419;  Enropeaa, 
number  of  species  of,  422 ;  Taria- 
bility  of,  422 ;  geographical  distri- 
bution of  colouring,  422 ;  gradation 
of  secondary  sexual  characters  in, 
430;  obscurely  coloured,  building 
concealed  nests,  454 ;  young  female, 
acquiring  male  characters,  462; 
breeding  iu  immature  plumage, 
484;  moulting  of,* 484;   aquatic, 
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freque&cy  of  white   plumage    in, 
493 ;    Tocal    courtship    of,    567 ; 
naked  skin  of  the  head  and  neck  in, 
601. 
JTSirmu  htro,  habits  of,  270. 
I3irkbeck,  Mr.,  on  the  finding  of  new 

mates  by  golden  eagles,  408. 
IBirth place  of  man,  155. 
Dirths,  numerical  proportions  of  the 
sexes  in,  in  animals  and  man,  215, 
216;  male  and  female,  numerical 
proportion  of,  in  England,  242. 
Bischoff,  Prof.,  on  the  agreement  be- 
tween the  brains  of  man  and  o£  the 
orang,  6 ;  figure  of  the  embryo  of 
the  dog,  10;  on  the  convolutions 
of  the  brain  in  the  human  foetus, 
11 ;  on  the  difference  between  the 
skulls  of  man  and  the  quadrumana, 
149 ;  resemblance  between  the  ape's 
and  man's,  200. 

Bishop,  J.,  on  the  vocal  organs  of 
frogs,  350 ;  on  the  vocal  organs  of 
corvine  birds,  370 ;  on  the  trachea 
of  the  Merganser,  374. 

Bison,  American,  co-operation  of,  101 ; 
mane  of  the  male,  521. 

Bitterns,  dwarf,  coloration  of  the 
sexes  of,  461. 

liiziura  lolxxta,  musky  odour  of  the 
male,  359 ;  large  size  of  male,  362. 

Blackbird,  sexual  differences  in  the, 
219;  proportion  of  the  sexes  in 
the,  248  ;  acquisition  of  a  song  by, 
370;  colour  of  the  beak  in  the 
sexes  of  the,  383,  491;  pairing 
with  a  thrush,  414;  colours  and 
nidification  of  the,  455 ;  young  of 
the,  487  ;  sexual  difference  in  colo- 
ration of  the,  491. 

Black-buck,  Indian,  sexual  difference 
in  the  colour  of  the,  535. 

Blackcap,  arrival  of  the  male,  before 
the  female,  212;  young  of  the, 
487. 

Black-cock,  polygamous,  219;  pro- 
portion of  the  sexes  in  the,  248 ; 
pugnacitv  and  love-dance  of  the, 
363 ;  call  of  the,  375 ;  moulting  of 
the,  392;  duration  of  the  court- 
ship of  the,  405;  and  pheasant, 
hybrids  of,  414;  sexual  difference 
in  coloration  of  the,  491 ;  crimson 
eye-cere  of  the,  491. 

Blacklock,  Dr.,  on  music,  572. 


Black-grouse,  characters  of  young, 
465,  471. 

Blackwall,  J.,  on  the  speaking  of  the 
magpie,  90;  on  the  desertion  of 
their  young  by  swallows,  108 ;  on 
the  superior  activity  of  nude  spiders, 
221 ;  on  the  proportion  of  the 
sexes  in  spiders,  254;  on  sexual 
variation  of  colour  in  spiders,  272 ; 
on  male  spiders,  272. 

Bladder-nose  Seal,  hood  of  the,  528. 

Blaine,  on  the  affections  of  dogs, 
523. 

Blair,  Dr.,  on  the  relative  liability  of 
Europeans  to  yellow  fever,  194. 

Blake,  0.  C,  on  the  jaw  from  La 
Naulette,  40. 

Blakiston,  Capt.,  on  the  American 
snipe,  377  ;  on  the  dances  of  Tetrao 
phasianellus,  381. 

Blasius,  Dr.,  on  the  species  of  Euro- 
pean birds,  422. 

Bkdius  tauruSf  hornlike  processes  of 
male,  299. 

Bleeding,  tendency  to  profuse,  237. 

Blenkiron,  Mr.,  on  sexual  preference 
in  horses,  524. 

Blennies,  crest  developed  on  the  head 
of  male,  during  the  breeding  'sea- 
son, 338. 

BletAisa  multipunctata,  stridulation 
of,  302. 

Bloch,  on  the  proportions  of  the  sexes 
in  fishes,  249. 

Blood,  arterial,  red  colour  of,  261. 

—  pheasant,  number  of  spurs  in, 
364. 

Bluebreast,  red-throated,  sexual  dif- 
ferences of  the,  472. 

Blumenbach,  on  Man,  28;  on  the 
large  size  of  the  nasal  cavities  in 
American  aborigines,  34;  on  the 
position  of  man,  149  ;  on  the  num- 
ber of  species  of  man,  174. 

Blvth,  £.,  on  the  structure  of  the 
hand  in  the  species  of  ffyiobates, 
51;  observations  on  Indian  crows, 
102;  on  the  development  of  the 
horns  in  the  Koodoo  and  Eland  an- 
telopes, 234 ;  on  the  pugnacity  of  the 
males  of  GaUinuia  cristoto,  360 ;  on 
the  presence  of  spurs  in  the  female 
Euplocamua  erythrophthalmus,  364 ; 
on  the  pugnacity  of  the  amadavat, 
366 ;  on  the  spoonbill,  374 ;  on  the 
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moulting  of  ArUhus,  392 ;  on  the 
moulting  of  bustards,  plovers,  and 
OalluB  bankiva,  392 ;  on  the  Indian 
honej-buczard,  424  ;''on  sexual  dif- 
ferences in  the  colour  of  the  eyes 
of  hombills,  425  ;  on  Oriolus  me- 
lanocephaluSf  460;  on  PaicBomis 
favanicuSf  461;  on  the  genus  At" 
dettaf  461 ;  on  the  peregrine  falcon, 
461 ;  on  young  female  birds  acquir- 
ing male  characters,  461 ;  on  the 
immature  plumage  of  birds,  465 ; 
on  representative  species  of  birds, 
468 ;  on  the  young  of  Tumix,  476 ; 
on  anomalous  young  of  Lanhis 
rufw  and  Colymlms  giacialis,  482  ; 
on  the  sexes  and  young  of  the  spar- 
rows, 483 ;  on  dimorjmism  in  some 
herons,  484 ;  on  the  ascertainment 
of  the  sex  of  nestling  bullfinches 
by  pulling  out  breast-feathers,  484 ; 
on  orioles  breeding  in  immature 
plumage,  484;  on  the  sexes  and 
young  of  Buphu8  and  AnastomuSy 
486;  on  the  young  of  the  black- 
cap and  blackbird,  487;  on  the 
young  of  the  stonechat,  487;  on 
the  white  plumage  of  AnastomiiSy 
493 ;  on  the  horns  of  Bovine  ani- 
mals, 505 ;  on  the  horns  of  AntUope 
hezoartica,  507;  on  the  mode  of 
fighting  of  Ovis  cycloceros^  508; 
on  the  voice  of  the  Gibbons,  527 ; 
on  the  crest  of  the  male  wild  goat, 
531;  on  the  colours  of  Pcrtax 
picta,  535 ;  on  the  colours  of  Anti' 
lope  bezoartuxiy  536 ;  on  the  colour 
of  the  Axis  deer,  536 ;  on  sexual 
difference  of  colour  in  ffykbates 
hoolockj  537 ;  on  the  hog-deer,  546 ; 
on  the  beard  and  whiskers  in  a 
monkey  becoming  white  with  age, 
559. 

Boar,  wild,  polygamous  in  India,  217 ; 
use  of  the  tusks  by  the,  513 ;  fight- 
ing  of,  518. 

Boa^bnan,  Mr.,  Albino  birds  in  U.  S., 
419. 

Boitard  and  Corbi^,  MM.,  on  the 
transmission  of  sexual  peculiarities 
in  pigeons,  230 ;  on  the  antipathy 
shewn  by  some  female  pigeons  to 
certain  males,  418. 

Bold,  Mr.,  on  the  singing  of  a  sterile 
hybrid  canary,  369. 


Bombet,  on  the    variabilitj  c^  t 

standard  of  beantj  in  Europe, 
Bamifnu,  difiierence   of  the  sexe^  z 

292. 
Bombyddc,  coloration  o£,  313:  \»-- 

ing  of  the,  318  ;  oolonrs  oC  'I"* 
BombycUla  caroimensiSf    red  aj^o 

ages  of^  461. 
Botnbi/x  ct/nthiOj  278 ;  proponi  i 

the  sexes  in,  250,  253  ;  pairisc 

318. 
— ^  mwn,  difference  of  «ze  *.f  ■ 

male  and  female  cocoons  of^  iT* 

pairing  of,  318. 
Pemyij  proportion  of  sue* 

253. 
Tamamai,  278 ;  M.  Persoaast  i 

251 ;  proportion  of   sexes  o^  ^Tt 
Bonaparte,  C.  L.,  on  the  call-notci 

the  wild  turkey,  375. 
Bond,  F.,  on  the  finding  of  new  m  ■■. 

by  crows,  408. 
Bone,  implements  of,  skill  displifr 

in  making,  49. 
Boner,  C,  on   the   transfer  of  r  . 

characters  to  an  old  female  chazL'>>. 

504;  on  the  habits  of  stags,  513 

on  the  pairing  of  red  deer,  522. 
Bones,   increase   of^    in     length   ?.:'- 

thickness,  when  carrying  a  greats 

weight,  32. 
Bonizxi,  P.,  difference   of  colour  j: 

sexes  of  pigeons,  230. 
Bonnet  monkey,  151. 
Bonwick,  J.,  extinction    of  Ta&s-- 

nians,  183, 184. 
Boomerang,  145. 
Boreus  hyemalis,  scarcity  of  the  oi;ik, 

254. 
Bory  St.  Vincent,  on  the  number  i: 

species  of  man,  174;  on  the  colour^ 

of  Labrus  pavOy  342. 
Bos  etruscus,  505. 

gaurusy  horns  of,  505. 

moschaiusy  529. 

-—^  prmigennUy  501. 

sondaicuSy  horns  of,  505 ;  coloun 

of,  536. 
Botocudos,  144;  mode  of  life  of,  197 ; 

disfigurement  of  the  ears  and  lower 

lip  of  the,  575. 
Boucher  de  Perthes,  J.  C.  de,  on  the 

antiquity  of  man,  2. 
Bourbon,  proportion  of  the  sexes  in  a 

species  of  Papilio  from,  250. 
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^I^urien,  on  the  marriage-customs  of 
the  sayages  of  the  Malay  Archi- 
pelago, 598. 
Sovidse,  dewlaps  of,  531. 
l^ower-birds,  406 ;  habits  of  the,  381 ; 
ornamented  playing-places  of,  92, 
413. 
Bows,  use  of,  179. 
Brachvcephalic    stmctare,    possible 

explanation  of,  56. 
Brachyura,  268. 
.  Jirachyurtu  calvus,    scarlet   face  of, 
550. 
Bradley ,'Mr.,  abductor  ossis  metatarsi 

quinti  in  man,  42. 
Brain,  of  man,  agreement  of  the,  with 
that  of  lower  animals,  6 ;  convoln- 
tions  of,  in  the  human  fotus,  11: 
influence  of  development  of  mental 
faculties  upon  the  size  of  the,  54 ; 
influence  of  the  development  of,  on 
the  spinal  column  and  skull,  55 ; 
lai'ger  in  some  existing  mammals 
than  in  their  tertiary  prototypes, 
81 ;  relation  of  the  development  of 
the,  to  the  progress  of  language, 
87 ;  disease  of  the,  afiecting  speedi, 
88 ;  difference  in  the  convolutions 
of,  in  different  races  of  men,  167 ; 
supplement  on,  by  Prof.  Huxley, 
]  99 ;  development  of  the  gyri  and 
sulci,  204. 
Brakenridge,  Dr.,  on  the  influence  of 

climate,  32. 
Brandt,  A.,  on  hairy  men,  19. 
Braubach,  Prof.,  on  the  quasi-religious 
feeling  of  a  dog  towaxds  his  master, 
96 ;  on  the  self-restraint  of  dogs, 
103. 
Bmaer,  F.,  on  dimorphism  in  NetuV' 

thmis,  291. 
Brazil,  skulls  found  in  caves  of,  168 ; 
population  of,  173 ;  compression  of 
the  nose  by  the  natives  of,  583. 
Break  between  man  and  the  apes, 

156. 
Bream,  proportion  of  the  sexes  in  the, 

249. 
Breeding,  age  of,  in  birds,  484. 
—  season,  sexual  characters  making 
their  appearance  in  the,  in  birds, 
390. 
Brehm,  on  the  effects  of  intoxicating 
liquors  on   monkeys,  7;    on   the 
recognition  of  women  by  male  Cyno* 


cephali,  8 ;  on  the  diversity  of  the 
mental  faculties  of  monkeys,  27; 
on  the  habits  of  baboons,  51 ;  on 
revenge  taken  by  monkeys,  69;  on 
manifestations  of  maternal  affection 
by  monkeys  and  baboons,  70;  on 
the  instinctive  dread  of  monkeys 
for  serpents,  71;  on  the  use  of 
stones  as  missiles  by  baboons,  81  ; 
on  a  baboon  using  a  mat  for  shelter 
from  the  sun,  82 ;  on  the  signal- 
cries  of  monkeys,  87 ;  on  sentinels 
posted  by  monkeys,  101 ;  on  co-ope- 
ration of  animals,  101 ;  on  an  eagle 
attacking  a  young  CercopithecuSf 
101 ;  on  baboons  in  confinement  pro- 
tecting one  of  their  number  from 
punishment,  103;  on  the  habits 
of  baboons  when  plundering,  104; 
on  polygamy  in  Cynocephalus  and 
CebuSf  217 ;  on  the  numerical  pro- 
|)ortion  of  the  sexes  in  birds,  247 ;  on 
the  love-dance  of  the  black-cock, 
363 ;  on  Fakanedea  comuta^  366 ; 
on  the  habits  of  the  Black-grouse, 
866 ;  on  sounds  produced  by  birds 
of  paradise,  376 ;  on  assemblages  of 
grouse,  405 ;  on  the  finding  of  new 
mates  by  birds,  409 ;  on  the  fight- 
ing of  wild  boars,  518 ;  on  the 
habits  of  Cynocephalus  hctmadri/as, 
590. 

Brent,  Mr.,  on  the  courtship  of  fowls, 
417. 

Breslau,  numerical  proportion  of  male 
and  female  births  in,  243. 

Bridgman,  Laura,  88. 

Brimstone  butterfly,  312 ;  sexual  dif- 
ference of  colour  in  the,  322. 

British,  ancient,  tattooing  practised 
by,  574, 

Broca,  Prof.,  on  the  occurrence  of  the 
supra-condyloid  foramen  in  the 
human  humerus,  22;  anthropo- 
morphous apes  more  bipedal  than 
quadrupedal,  53;  on  the  capacity  of 
Parisian  skulls  at  different  periods, 
55;  comparison  of  modem  and 
mediaeval  1  skulls,  55 ;  on  tails  of 
quadrupeds,  58 ;  on  the  influence  of 
natural  selection,  61 ;  on  hybridity 
in  man,  170;  on  human  remains 
from  Les  Eyzies,  181 ;  on  the  cause 
of  the  difference  between  Europeans 
and  Hindoos,  192. 
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Brodie,  Sir  B.,  on  the  origin  of  the 
moral  sense  in  man,  98. 

Bronn,  H.  G.,  on  the  copulation  of 
insects  of  distinct  species,  275. 

Bronze  period,  men  of,  in  Enrope, 
128. 

Brown,  B.,  sentinels  of  seals  generally 
females,  100;  on  the  battles  of 
seals,  500;  on  the  narwhal,  502; 
on  the  occasional  absence  of  the 
tusks  in  the  female  walrus,  502 ; 
on  the  bladder-nose  seal,  528;  on 
the  colours  of  the  sexes  in  Phoca 
Grceniandkxi,  535;  on  the  appre. 
ciation  of  music  by  seals,  569 ;  on 
plants  used  as  lore-philters,  by 
North  American  women,  577. 

Brown,  Dr.  Crichton,  injury  to  infants 
during  parturition,  244. 

Brown-S^uard,  Dr.,  on  the  inheri- 
tance of  the  effects  of  operations  by 
guinea-pigs,  60,  603. 

Bruce,  on  the  use  of  the  elephant*s 
tusks,  507. 

Brulerie,  P.  de  la,  on  the  habits  of 
AtetuAui  doatncosusy  300  ;  on  the 
stridulation  of  AteuchuSf  306. 

BrUnnich,  on  the  pied  ravens  of  the 
Feroe  islands,  424. 

Bryant,  Dr.,  preference  of  tame  pigeon 
for  wild  mate,  418. 

— >  Capt,  on  the  courtship  of 
CallorhiHUS  ttrsmtfs,  522, 

Bulxu  &uofi,  thoracic  projection  of, 
298. 

Bucephahts  capensiSy  difference  of  the 
sexes  of,  in  colour,  351. 

Suceros,  nidification  and  incubation  of, 
454. 

■  bicorHiSf  sexual  differences  in  the 
colouring  of  the  casque,  beak,  and 
mouth  in,  425, 

corrugfxtitSf  fexual  differences  in 

the  beak  of,  383. 

Bllchner,  L.,  on  the  origin  of  man, 
3 ;  on  the  use  of  the  human  foot  as 
a  prehensile  organ,  52 ;  on  the  mode 
of  progression  of  the  apes,  52 ;  on 
want  of  self-consciousness,  &c.,  in 
savages,  83. 

Bucholz,  Dr.,  quarrels  of  chameleons, 
357. 

Buckland,  F.,  on  the  numerical  pro- 
portion of  the  sexes  in  rats,  247 ; 
on  the  )>roport)on  of  the  sexes  in 


the  trout,  249 ;  on    Cktmte'm  i 

sti'oaay  338. 
Buckland,  W.,  on   the   cotnpieiitr 

crinoids,  91. 
Buckler,  W.,   proportion  of  ^exes 

Lepidoptera  reared  by,  353.. 
Buckinghamshire,  niimerical  pvp'- 

tionof  maleand  female  birtlks  in.  iti 
JBucorax  aAyssmicuSj  infiatiuB  of  t. 

neck-wattle   of    the    nuile  dcrji, 

courtship,  383. 
Budytes  Bau\  212. 
Bufialo,  Cape,  508. 

^  Indian,  horns  of  the,  505. 

— ,  Italian,  mode  of  fighting  »:'  t 

508. 
Buffon,  on  the  number  of  specie^  \ 

man,  174. 
Bufo  sikimmensiSf  349. 
Bugs,  281. 
Buist,  R.,  on  the  proportion  of  u 

sexes  in  salmon,  249  ;  on  the  pvf;- 

nacity  of  the  male  salmon,  33:!. 
Bulbul,  pugnacity  of  the  male,  06^'': 

display  of  under  tail-coverts  br  tke 

male,  402. 
Bull,  mode  of  fighting  of  the,  b^'^: 

curled  frontal  hair  of  the,  53L 
Buller,  Dr.,  on  the  Hoia,  208 ;  tb« 

attachment  of  birds,  410. 
Bullfinch,  sexual  differences    in  tLe, 

219 ;  piping,  369  ;   female,  nngis:: 

of  the,  370 ;  courtship  of  the,  4ol : 

widowed,  finding  a  new  mate,  408 : 

attacking    a    reed-bunting,   412: 

nestling,  sex  ascertained  by  pulling 

out  breast-feathers,  484, 
Bullfinches    distinguishing    persona, 

412 ;  rivalry  of  female,  420. 
Bulls,  two  young,  attacking  an  oM 

one,  101 ;  wild,  battles  of;  501. 
Bull-trout,  male,  colouring  oi^  during 

the  breeding  season,  340. 
Bunting,  reed,  head  feathers  of  the 

male,  402 ;  attacked  by  a  bullfinch, 

412. 
Buntings,  characters  of  young,  464. 
Buphfis  ooromandusy  sexes  and  young 

of,  486 ;  change  of  colour  in,  494, 

495. 
Bnrchell,  Dr.,  on  the  sebra,  545 ;  on 

the  extravagance  of  a  bushwoman 

in  adorning  herself,  577 ;  celtbacv 

unknown  among    the    savages  of 

Sputh  Africa,  594;   on  th^  mar- 
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riage-ctutoms  of  the  Bushwomen, 
598. 
3urke,  on  the  number  of  species  of 

man,  174. 
Sarmese,  colour  of  the  beard  in,  558. 
Surton,  Capt.,    on    negro   ideas  of 
female  beauty,  579 ;  on  a  universal 
ideal  of  beauty,  582. 
Bushmen,  64. 

Bushwoman,  extrayagant  ornamenta- 
tion of  a,  577. 
Bushwomen,  hair  of,  167 ;  marriage- 
customs  of,  598. 
Bustard,  throat-pouch  of  the  male, 
373  ;  humming  noise  produced  by  a 
male,  377 ;  Indian,  ear-tufts  of,  384. 
Bustards,  occurrence  of  sexual  dif- 
ferences and  of  polygamy  among 
the,  219 ;  love-gestures  of  the  male, 
380 ;  double  moult  in,  390,  392. 
Butler,  A.  6.,  on  sexual  differences  in 
the  wings  of  Anooru  epitua^  277 ; 
courtship  of  butterflies,  307;  on 
the    colouring    of    the    sexes    in 
species  of  Th^kL^  310 ;  on  the  re- 
semblance of  Iphias  ghucippe  to  a 
leaf,  313 ;  on  the  rejection  of  cer- 
tain   moths    and    caterpillars    by 
'     lixards  and  frogs,  326. 
Butterfly,  noise  produced  by  a,  307 ; 
Emperor,  307,  308 ;  meadow  brown, 
instability  of  the  ocellated  spots  of, 
428. 
Butterflies,  proportion  of  the  sexes  in, 
250;   forelegs   atrophied  in  some 
male,  277  ;  sexual  difference  In  the 
neuration  of  the  wings  of,  277; 
pugnacity  of  male,  307  ;  protective 
resemblances  of  the  lower  surface 
of,  311 ;  display  of  the  wings  by, 
314;  white,  alighting  upon  bits  of 
paper,  317 ;  attracted  by  a  dead 
specimen  of  the  same  species,  317  ; 
courtship  of,  317  ;  male  and  female, 
inhabiting  different  stations,  321. 
Buxton,  C,  observations  on  macaws, 
102 ;  on  an  instance  of  benevolence 
in  a  parrot,  411. 
Bnxzard,  Indian  honev-,  variation  in 
the  crest  of,  424. 

0. 

Cabbage  butterflies,  312. 

Cachalot,  large  head  of  the  male,  502. 


Cadences,  musical,  perception  of,  by 
animals,  569. 

Ciecum,  20 ;  large,  in  the  early  pro- 
genitors of  man,  160. 

Cairina  moscftoto,  pugnacity  of  the 
male,  362. 

Californian  Indians,  decrease  of,  258. 

CaUiana8Mf  chelae  of,  figured,  267. 

Callidryaa,  colours  of  sexes,  318. 

CcUtionymus  Iffra,  characters  of  the 
male,  335. 

Caliorhimu  iirsmtis,  relative  size  of 
the  sexes  of,  515;  courtship  of, 
522. 

Cahtes  maria,  358. 

<— —  nigrUcitrit,  sexual  difference  in 
the  colour  of,  357. 

Cambridge,  0.  Pickard,  on  the  sexes 
of  spiders,  255 ;  on  the  size  of  male 
NephUa,  273. 

Camel,  canine  teeth  of  male,  502, 
514. 

Campbell,  J.,  on  the  Indian  elephant, 
218 ;  on  the  proportion  of  mnle 
and  female  births  in  the  harems  of 
Siam,  245. 

Campylopterus  hemileucurus,  248. 

Canaries  distinguishing  persons,  412. 

Canary,  polygamy  of  the,  220 ;  change 
of  plumage  in,  after  moulting,  238 ; 
female,  selecting  the  best  singing 
male,  268;  sterile  hybrid,  singing 
of  a,  369;  female,  singing  of  the, 
370 ;  selecting  a  greenfinch,  415 ; 
and  siskin,  pairing  of,  415. 

Canestrini,  6.,  on  rudimentary  cha- 
racters and  the  origin  of  man,  3 ; 
on  rudimentary  characters,  11 ;  on 
the  movement  of  the  ear  in  man, 
14 ;  on  the  variability  of  the  ver- 
miform appendage  in  man,  21 ;  on 
the  abnormal  division  of  the  malnr 
bone  in  man,  39 ;  on  abnormal  con- 
ditions of  the  human  uterus,  30 ; 
on  the  persistence  of  the  frontal 
suture  in  man,  39 ;  on  the  propor- 
tion of  the  sexes  in  silk-moths,  250, 
251 ;  secondary  sexual  characters 
ef  spiders,  272. 

Cancer  paguntSj  266. 

Canfield,  Dr.,  on  the  horns  of  the 
Antiheapra  234. 

Canine  teeth  in  man,  46 ;  diminution 
of,  in  man,  53;  diminution  of,  in 
hors^   53;   disappearance  of,  in 
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male  mminants,  53 ;  large,  in  the 
early  progenitors  of  man^  160. 

Canines,  and  horns,  inrerse  derelop- 
ment  of,  514. 

Canoes,  nse  o4  48, 180. 

Cantharia,  difference  of  colour  in  the 

sexes  of  a  species  o£^  294. 
Cantharus  lineatua,  341. 

Capercailxie,  polygamous,  219 ;  pro- 
portion of  the  sexes  in  the,  248 ; 
pugnacity  of  the  male,  363 ;  pairing 
of  the,  367 ;  autumn  meetings  of 
the,  870;  call  of  the,  375;  dura- 
tion of  the  courtship  of,  405 ;  beha- 
viour of  the  female,  419;  inconre- 
nience  of  black  colour  to  the  female, 
444 ;  sexual  difference  in  the  colora- 
tion of  the,  491 ;  crimson  eye^iere 
of  the  male,  491. 

Capitonidae,  colours  and  nidification  of 
the,  455. 

Capra  agagruSy  508;  crest  of  the 
male,  531 ;  sexual  difference  in  the 
colour  of,  536. 

Capreolw  SSwicus  tuAeoaudatus,  542. 

Caprice,  common  to  man  and  animals, 
93. 

Caprimulgus,  noise  made  by  the  males 
of  some    species    of,    with    their 
wings,  376. 
■  virginiantUj  pairing  off  366. 

Carabidie,  302. 

Carbonnier,  on  the  natural  history  of 
the  pike,  249  ;  on  the  relative  size 
of  the  sexes  in  fishes,  335 ;  court- 
ship of  Chinese  Macropus,  341. 

Carcineute8,  sexual  difference  of 
colour  in,  457. 

Carcinut  manaa^  268,  269. 

Cwdinalis  ftirginianus,  225. 

Cardueiis  elegans,  sexual  differences  of 
the  beak  in,  360. 

Camivora,  marine,  polygamous  habits 
of,  218;  sexual  differences  in  the 
colours  of,  534. 

Carp,  numerical  proportion  of  the 
sexes  in  the,  249. 

Carr,  R.,  on  the  peewit,  366. 

Carrier  pigeon,  late  development  of 
the  wattle  in  the,  238. 

Carrion  beetles,  stridulation  of,  302. 

Carus,  Profl  V.,  on  the  development 
of  the  horns  in  merino  sheep,  235. 
Cassowary,  sexes  and   incubation  of 
tho,  478. 


OasUna,  mode  of  holcUiii;  wings, 

Castoreum,  529. 

Caauarius  galeatua^  478. 

Cat,  convoluted  body  in  the 
of  the  tail  of  a,  23 ;  sick,  srBpa:i 
of  a  dog  with  a,  103. 

Cataract  in  Cdms  Azaray  7. 

Catarrh,  liability  of  C^btu  Axars  te. : 

Catarrhine  monkeys,  153w 

Caterpillars,  bright  oolonrs  ol^  325. 

Cathartea  aura^  416. 

"^-^jotOj  love-gestures  of  tke 
380. 

Catlin,  G.,  correUtion  of  eolavr 
texture  of  hair  in  the 
197;  on  the  developmoit  «f  t^ 
beard  among  North  Amaiat 
Indians,  560 ;  on  the  greet  ksigu 
of  the  hair  in  some  North  AmoicB 
tribes,  580. 

Caton,  J.  D.,  on  the  derrelopmeat  d 
the  horns  in  Cervus  9uymiomm  isJ 
atrongyhoeroa,  234 ;  on  the  preset* 
of  traces  of  horns  in  the  feisi:> 
wapiti,  504;  on  the  figfati^  (d 
deer,  510 ;  on  the  crest  of  the  ina^< 
wapiti,  531 ;  on  the  colours  of  xkt 
Virginian  deer,  535 ;  on  sexual  ii^ 
ferences  of  colour  in  the  vajim. 
536 ;  on  the  spots  of  the  Yirginiu 
deer,  546. 

Cats,  dreaming,  74 ;  tortoise-ehell,  230, 
232,  237 ;  enticed  by  valerian,  530; 
colours  o^  543, 
Cattle,  rapid  increase  o^  in  Swik 
America,  47 ;  domestic,  lighter  i& 
winter  in  Siberia,  229 ;  horns  o^  234^ 
505 ;  domestic,  sexual  difierenott  o^ 
late  developed,  238 ;  numerical  pro- 
portion of  the  sexes  in,  246. 
Caudal  vertebrae,  number  of,  in  ma- 
caques and  baboons,  58;  basal,  of 
monkeys,  imbedded  in  the  body,  59. 
Cavolini,   observations  on  Sernmua, 

162. 
Cabuaj  maternal  affection  ia  a,  70; 
gradation  of  species  of,  175. 

Apella,  205. 

— -—  AzarOf  liability  of,  to  the  same 

diseases  as  man,  7 ;  distinct  sounds 

produced  by,  84;   early  matnrity 

of  the  female,  558. 

—   capucmua,    polygamous,  217; 

sexual  differences  of  colour  in,  537; 

hair  on  the  head  o^  549* 


^ 


CEBU8. 


INDEX. 


CHELOiriA, 


633 


€7ebus  velierosuSj  hair  on  the  head  of, 

549. 
Oecidoinyids,  proportions  of  the  sexes 


m,  354. 


Celibacy,  unknown  among  the  savages 
of  South  Africa  and  South  America, 
594. 
Centipedes,  274. 
Cephalopoda,    absence  of  secondary 

sexual  characters  in,  263. 
Cephaiopterus  omottis,  373. 

penduliger,  374. 

Cerwnbyx  hero9^  stridulant  organ  of, 

303. 
Ceratodus,  paddle  of,  37. 
Ceratophora  aapera,  nasal  appendages 
of,  355. 

Stoddarta,  nasal  horn  of,  355. 

CerceriB^  habits  of,  291. 

Cercoceius  athiopaj  whiskers,  &c.,  of, 

550. 
Cerccpithecus,  young,  seized  by  an 
eagle  and  rescued  by  the  troop, 
101 ;  definition  of  species  of^  175. 

cephus,  sexual  difference  of  colour 

in,  537,  552. 

—  cynosurus     and     griseooindis, 
colour  of  the  scrotum  in,  537. 

— ^-  Diana,    sexual     differences    of 

colour  in,  537,  552,  553. 
^-^^  griaeo-viridis,  101. 

petauristOf  whiskers,   &c.,  of, 

550. 

Ceres,  of  birds,  bright  colours  of,  491. 
Ceriomia  Temminekii,  swelling  of  the 

wattles  of  the  maJe  during  courts 

ship,  383. 
CenmluSy  weapons  of,  514. 
•^—  moschatu9y  rudimentary  horns 

of  the  female,  504. 
Cervua  akes,  234. 

—  campestria,  odour  of,  529. 
-^^  canadensis^  traces  of  horns  in 

the  female,  504 ;  attacking  a  man, 
511 ;  sexual  difference  in  the  colour 
of,  536. 

—  ehphus,  battles  of  male,  501 ; 
horns  of,  with  numerous  points, 
510. 

Eldi,  234. 

mantchuncuSf  546. 

— -/MiAidosiM,  colours  of,  536. 

strongyloceros,  234. 

virgifUanus,  234;  horns  of,  in 

coarse  of  modification,  511, 


CerylSf  male  black>belted  in  some 
species  of,  457. 

Cetacea,  nakedness  of,  56. 

Ceylon,  frequent  absence  of  beard  in 
the  natives  of,  560. 

Cha£Snch,  proportion  of  the  sexes  in 
the,  248 ;  courtship  of  the,  401. 

Chaffinches,  369;  new  mates  found 
by,  408. 

Chaloophaps  nuftcus,  characters  of 
young,  465. 

Chaloosoma  atlas^  sexual  differences 
of,  295. 

ChamaleOf  sexual  differences  in  the 
genus,  356. 

bifurcus,  356,  357, 

■  Owemif  357. 
'  punUbtSy  357. 

C/uanapetes  umcolor,  modified  wing- 
feather  in  the  male,  377. 

Chameleons,  354. 

Chamois,  danger-signals  of,  100; 
transfer  of  male  characters  to  an 
old  female,  504. 

Champneys,  Mr.,  acromio-basilar 
muscle  and  quadrupedal  gait,  42. 

Chapuis,  Dr.,  on  the  transmissi<m  of 
sexual  peculiarities  in  pigeons,  230; 
on  streaked  Belgian  pigeons,  238, 
446. 

Char,  male,  colouring  of,  during  the 
breeding  season,  340. 

Characters,  male,  developed  in  fe- 
males, 227;  secondary  sexual, 
transmitted  through  both  sexes, 
227 ;  natural,  artificial,  exaggera- 
tion of,  by  man,  582. 

Charadrius  hiaticula  and  piuviaiiSy 
sexes  and  young  of,  485. 

Chardin  on  the  Persians,  586. 

Charms,  worn  by  women,  577. 

Charruas,  freedom  of  divorce  among 
the,  598. 

ChasnwrhynchtUj  difference  of  colour 
in  the  sexes  of,  389 ;  colours  of,  492. 

—  nweus,  389. 

— ^  trioarunculatusy  389. 

Chastity,  early  estimation  of,  119. 

Chatterers,  sexual  differences  in,  219. 

Cheever,  Rev.  H.  T.,  census  of  the 
Sandwich  Islands,  257. 

Cheiroptera,  absence  of  secondary 
sexual  characters  in,  218. 

ChelsB  of  Crustacea,  266,  271. 

Chtioniaf  sexual  differences  in,  350. 

2  B  3 
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Chenaiopcx  cttjyptiacusj  wing-knobs  of, 
364. 

Chera  pt-ogne,  392,  419. 

Chest,  proportions  of,  in  soldiers  and 
sailors,  32 ;  large,  of  the  Quechua 
and  Aymara  Indians,  34. 

Chevrotains,  canine  teeth  of,  514. 

ChiasognathfUy  stridulation  of,  306. 

— ^—  Grantiij  mandibles  of,  300. 

Children,  legitimate  and  illegitimate, 
proportion  of  the  sexes  in,  243. 

Chiloe  lice  of  the  natiyes  of,  170; 
popalation  of,  173. 

Chinuera  monstrosa,  bony  process  on 
the  head  of  the  male,  338. 

Chimseroid  fishes,  prehensile  organs  of 
male,  331. 

Cliimpanzee,  561 ;  ears  of  the,  14 ; 
representatives  of  the  eyebrows  in 
the,  19;  hands  of  the,  50;  absence 
of  mastoid  processes  in  the,  53 ; 
platforms  built  by  the,  ^ ;  crack> 
ing  nuts  with  a  stone,  81 ;  direc- 
tion of  the  hair  on  the  arms  of  the, 
151 ;  supposed  evolution  of  the, 
177 ;  polygamous  and  social  habits 
of  the,  590. 

China,  North,  idea  of  female  beauty 
in,  578. 

,  Southern,  inhabitants  of,  197 

Chinese,  use  of  flint  tools  by  the,  145  ; 
difficulty  of  distinguishing  the 
races  of  the,  167;  colour  of  the 
beard  in,  558;  general  beardless- 
ness  of  the,  560;  opinions  of  the, 
on  the  appearance  of  Europeans  and 
Cingalese,  578 ;  compression  of  the 
feet  of,  583. 

Chinsurdi,  his  opinion  of  beards,  576, 
581. 

Chlaanydera  tnacuhtay  382. 

Chlofon,  pedunculated  eyes  of  the 
male  of,  274. 

Chloephagoj  coloration  of  the  sexes  in, 
460. 

Chhrocoaus  Tanana  (figured),  285. 

Chorda  Dorsalis,  161. 

Chough,  rod  beak  of  the,  491. 

Chromidic,  frontal  protuberance  in 
male,  340;  sexual  differences  in 
colour  of,  345. 

Ckry9emy»  jncta,  long  claws  of  the 
male,  350. 

ChrymxocoyXf  oharacters  of  young  of, 
465| 


Chrysomelidae,  stridulation  of^  uf*±. 

Cicada  pruiftosa,  282. 

septendecun,  282. 

Cicadffi,  songs  of  the,  281  ;  riHLm*  z- 
tary  sound-oi^ans  in  females  oC  :^>^- 

Cicatrix  of  a  bum,  causing  nxMilfix.  .• 
tion  of  the  facial  bones,  55. 

CichUi,  frontal  protuberance  of  mal»>. 
340. 

Cimeti^re  dn  Snd,  Paris,  22. 

Cindoramphua  cnuraHsj  large  sixe  •  -' 
male,  362. 

Cinclus  aquaUcvtSy  455. 

Cingalese,  Chinese  opinion  of  th«  i[- 
pearance  of  the,  578. 

Cirripedes,  complementnl  males  \i 
208. 

Civilisation,  effects  of,  upon  natcn 
selection,  133 ;  influence  oi^  in  tlw 
competition  of  nations,  183. 

Clanging  of  geese,  &C.,  368. 

ClaparMe,  £.,  on  natural  aelcctios 
applied  to  man,  49. 

Clarke,  on  the  marriage-customs  pi 
the  Kalmucks,  598. 

Classffication,  148. 

Clnus,  C,  on  the  sexes  of  Sapkirh^, 
271. 

Cleft-palate,  inherited,  35. 

Climacterit  erythropSj  sexes  o^  479. 

Climate,  31 ;  cool,  farourable  to  hu- 
man progress,  133 ;  power  of  sap- 
porting  extremes  of,  by  man,  18'i ; 
want  of  connexion  of,  with  ooloorf 
192. 

Cloaca,  existence  of  a,  in  the  earlv 
progenitors  of  man,  161. 

Cloacal  passage  existing  in  the  hu- 
man embryo,  9. 

Clubs,  used  as  weapons  before  disper- 
sion of  mankind,  180. 

Clucking  of  fowls,  368. 

Clythra  4'pnnctataj  stridulation  of, 
302. 

Coan,  Mr.,  Sandwich-islanders,  187. 

Cobbe,  Miss,  on  morality  in  hypothe- 
tical bee-community,  99. 

Cobra,  ingenuity  of  a,  352. 

CoccuSf  147. 

Coccyx,  22,  23 ;  in  the  human  em- 
bryo, 9;  convoluted  body  at  the 
extremity  of  the,  23 ;  imbedded  in 
the  body,  59. 

Cochin-China,  notions  of  beauty  of 
the  iababitaots  of,  578,  580, 
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Cock,  blind,  fed  by  its  companions, 
103;  game,  killing  a  kite,  363; 
comb  and  wattles  of  the,  403 ;  pre- 
ference  shewn  by  the,  for  young 
hens,  420 ;  game,  transparent  zone 
in  the  hackles  of  a,  430. 

Cock  of  the  rock,  405. 

Cockatoos,  491,  492,  493;  nestling, 
411 ;  black,  immature  plumage  of, 
467. 

Ccelenteratn,  absence  of  secondary 
sexual  characters  in,  260. 

Coffee,  fondness  of  monkeys  for,  7. 

Cold,  supposed  effects  of,  32 ;  power 
of  supporting,  by  man,  182. 

Coleoptera,  294 ;  stridnlation  of,  284; 
stridalant  organs  of,  discussed,  303. 

Coliaa  eduaa  and  hyalef  319. 

Collingwood,  C,  on  the  pugnacity  of 
the  butterflies  of  Borneo,  307 ;  on 
butterflies  being  attracted  by  a 
dead  specimen  of  the  same  species, 
317. 

Colobus,  absence  of  the  thumb,  51. 

Colombia,  flattened  heads  of  savages 
of,  575. 

Colonists,  success  of  the  English  as, 
142. 

Coloration,  protectiye,  in  birds,  489. 

Colour,  supposed  to  be  dependent  on 
light  and  heat,  32 ;  correlation  of, 
with  immunity  from  certain  poisons 
and  parasites,  193 ;  purpose  o^  in 
lepidoptera,  316;  relation  of^  to 
sexual  functions,  in  fishes,  343; 
difference  of,  in  the  sexes  of  snakes, 
351;  sexual  diiierences  of,  in 
lizards,  357;  influence  o^  in  the 
pairing  of  birds  of  different  species, 
415;  relation  of,  to  nidification, 
453,  456 ;  sexual  differences  of,  in 
mammals,  533, 540 ;  recognition  of, 
by  quadrupeds,  540 ;  of  children, 
in  different  races  of  man,  557 ;  of 
the  skin  in  man,  604. 

Colours,  admired  alike  by  man  and 
animals,  93 ;  bright,  dae  to  sexual 
selection,  261 ;  bright,  among  the 
lower  animals,  261,  262;  bright, 
protectiToto  bntterflies  and  moths, 
313;  bright,  in  male  fishes,  335, 
340 ;  transmission  of,  in  birds,  448. 

Colquhoun,  example  of  reasoning  in 
a  retrieyer,  78. 

Cofumba  pa$9erhiaf  pung  of,  467. 


Coiymfnu  gktcialis,  anomalous  young 

of,  482. 
Comb,  development  o^  in  fowls,  239. 
Combs  and  wattles  in  male  birds,  403. 
Community,  preserration  of  yariations 

useful  to  the,  by  natural  selection, 

62. 
Compositse,  gradation  of  species  amon^ 

the,  175. 
Comte,  C,  on  the  expression  of  the 

Ideal  of  beauty  by  sculpture,  581. 
Conditions  of  life,  action  of  changed, 

upon  man,  30;    influence  of,  on 

plumage  of  birds,  472. 
Condor,  eyes  and  comb  of  the,  472. 
Conjugations,  origin  of,  91. 
Conscience,  114,  126 ;  absence  of,  in 

some  criminals,  116. 
Constitution,  difference  of,  in  different 

races  of  men,  168. 
Consumption,  liability  of  C^>tt$  Azara 

to,   7 ;    connexion    between    com- 
plexion and,  194., 
Conrergence  of  characters,  177. 
Cooing  of  pigeons  and  doves,  374. 
Cook,  Capt.,  on  the  nobles  of  the 

Sandwich  Islands,  586. 
Cope,  E.  D.,  on  the  Dinosauria,  158. 
CophotiB  oeylanioa,  sexual  differences 

of,  354,  357. 
CopriSy  295. 
— >  IsidiSj    Sexual    differences    of, 

296. 
—  lunaris^  stridnlation  of,  303. 
Corals,  bright  colours  of,  260. 
Coral-snakes,  353. 
CordffhSj  sexual  difference  of  colour 

in  a  species  of,  357. 
Corfb,  habiU  of  theChaflinch  in,  248. 
Cornelius,  on  the  proportions  of  the 

sexes  in  Luoanus  Cb-eus,  253. 
Corpora  Wolfllana,  161;   agreement 

of,  with  the  kidneys  of  fishes,  11. 
Correlated  variation,  43. 
Correlation,  influence  of,  in  the  pro- 


duction of 


197. 


Corse,  on  the  mode  of  fighting  of  the 

elephant,  514. 
Corvus  oonme,  408. 
— —  graculuif  red  beak  of,  491. 
— ^  jmeo,     nuptial     assembly    of, 

406. 
Corydalis  oomutus,  large  jaws  of  the 

male,  275. 
CotiMtonuSy  463. 
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Cosmetomis  texUIariuSf  elongation  of 
wing-feathers  in,  384,  403. 

CotingidsB,  sexual  differences  in,  219; 
coloration  of  the  sexes  of,  460 ;  re- 
semblance of  the  females  of  distinct 
species  of,  470. 

Cottw  soorpiuSf  sexual  differences  in, 
337. 

Coulter,  Dr.,  on  the  Califomian  In- 
dians, 258.  • 

Counting,  origin  of,  144;  limited 
power  of,  in  primeral  man,  180. 

Courage,  variability  of,  in  the  same 
species,  69 ;  universal  high  appre- 
ciation of,  118;  importance  of, 
130 ;  characteristic  of  men,  564. 

Courtship,  greater  eagerness  of  males 
in,  221 ;  of  fishes,  331,  341 ;  of 
birds,  367,  405. 

Cow,  winter  change  of  colour,  542. 

Crab,  devil,  269. 

— ,  shore,  habits  of^  268. 

Crdbro  cribrarius,  dilated  tibiss  of  the 
male,  276. 

Crabs,  proportions  of  the  sexes  in, 
255. 

Cranz,  on  the  inheritance  of  dexteritj 
in  seal  catching,  33. 

Crawfurd,  on  the  number  of  species 
of  man,  174. 

Crenihhms  mcusa  and  C,  melopa,  nests 
built  by,  345. 

Crest,  origin  of,  in  Polish  fowls,  231. 

Crests,  of  birds,  difference  of,  in  the 
sexes,  467 ;  dorsal  hairy,  of  mam- 
mals, 530. 

Crickef^  field-,  stridulation  of  the, 
283;  pugnacity  of  male,  289. 

,    house-,    stridulation   of   the 
283,  284. 

Crickets,  sexual  differences  in,  289. 

Criocerids,  stridulation  of  the,  302. 

Crinoids,  complexity  of,  91. 

Croaking  of  frogs,  350. 

Crocodiles,  musky  odour  of,  during 
the  breeding  season,  351. 

Crocodilia,  351. 

Crossbills,  characters  of  young,  464. 

Crosses  in  man,  173. 

Crossing  of  races,  effects  of  the,  192. 

CroMOpiilon  cturiiumy  400,  452,  472 ; 
adornment  of  both  sexes  o^  235 ; 
sexes  alike  in,  460. 

Crotch,  G.  R.,  on  the  stridulation  of 
beetles,  802,  804;  on  the  atpdu- 


lation  of  HdiopaHhety  305  ;  on  ttt 
stridulation  of  AocOUs,  a06  ;  kab:: 
of  female  deer  at  breeding  Unife,  5<''l 

Crow  Indians,  long  hair  of  tlie^  580. 

^  young  of  the,  481* 

Crows,  491;  vocal  organs  of  th^  370; 
living  in  triplets,  •409* 

— ,  carrion,  new  mates  iaand  br, 
407. 

,  Indian,  feeding  their  blind  cob- 
panions,  103. 

Cruelty  of  savages  to  animaT-s  118. 

Crustacea,  parasitic,  loss  of  llmhs  W 
female,  208;  prehensile  feet  9sk 
antennte  of,  209 ;  male,  OMne  actirr 
than  female,  221 ;  parthenogenesis 
in,  255 ;  secondary  aeznal  charK- 
ters  of^  265;  amphipod,  male 
sexually  mature  while  young,  485; 
auditory  hairs  o^  568. 

Crystal  worn  in  the  lower  lip  by  mie« 
Central  African  women,  575. 

Cuckoo  fowls,  238. 

Culiddse,  208, 280;  attracted  byeadk 
other's  hunmiing,  280. 

Cullen,  Dr.,  on  the  throat-pouch  of 
the  male  bustard,  373. 

Cultivation  of  plants,  probable  anpA 
o^  133. 

Cupples,  Mr.,  on  the  numerical  pro- 
portion of  the  sexes  in  dogs,  sheep, 
and  cattle,  246;  on  the  Sootch 
deerhound,  516;  on  sexual  pre- 
ference in  dogs,  524. 

Curculionidse,  sexual  difference  in 
length  of  snout  in  some,  208; 
hornlike  processes  in  male,  299; 
musical,  801,  302. 

Curiosity,  manifestations  of,  fay  ani- 
mals, 71. 

Curlews,  double  moult  in,  390. 

Cursoies,  comparative  absence  of 
sexual  differences  among  the,  219. 

Curtis,  J.,  on  the  proportion  of  the 
sexes  in  Atkalia,  254. 

Cuvier,  F.,  on  the  recognition  of 
women  by  male  quadrumana,  8. 

,  G.,  on  the  number  of  caudal 
vertebrae  in  the  mandrill,  58;  on 
instinct  and  intelligence,  67 ;  views 
of^  as  to  the  position  of  man,  149 ; 
on  the  position  of  the  seals,  150; 
on  HectocotylCy  263. 

Cyanocuia  tuedna^  sexual  diflerences 
of,  472. 
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Cyanakyonj  sexual  difference  in 
colours  of,  457;  immature  plu- 
mage of,  467. 

CychruSf  sounds  produced  by,  304. 

Cycnia  mendioaf  seiual  difference  of, 
in  colour,  316. 

Cygnusferusy  trachea  of,  374. 

— ^  olor,  white  joung  of,  482. 

CyUoLedOy  instability  of  Uie  ocellated 
spots  of;  428. 

CTynotiMus,  variation  in  the  genus, 
423. 

Cynipide,  proportions  of  the  sexes  in, 
254. 

CyfuxephaluSj  difference  of  the  jonng 
from  the  adult,  8 ;  male,  recogni- 
tion of  women  by,  8 ;  polygamous 
habits  of  species  o^  217. 

— —  chacma,  70. 

geladOf  81. 

—  hamadryaSy  81,  590 ;  sexual  dif- 
ference of  colour  in,  537. 

^-^  leucophuty  colours  of  the  sexes 
of,  538. 

—^  mormon,  colours  of  the  male, 
538,  540,  550. 

porcariU8,  mane  of   the  male, 

521. 

Cypridinaj  proportions  of  the  sexes  in, 
255. 

Cyprinidse,  proportion  of  the  sexes  in « 
the,  249. 

,  Indian,  343. 

Cyprinodontidse,  sexual  differences  in 
the,  335,  337. 

CyprinuB  auratuty  342. 

CypriSf  relations  of  the  sexes  in,  255. 

Cyrtodactylus  ntbHus,  354. 

Cyttcpkora  erittata,  hood  ot,  528. 


Daoehy  sexual  difference  of  colour  in, 
457. 

Qctudichaudiy   young    male    of, 

467. 

Dal-ripa,  a  kind  of  ptarmigan,  248. 

Damalis  oBnfroiUj  peculiar  markings 
0^544. 

^^^pygargOy  peculiar  markings  of, 
543. 

Dampness  of  climate,  supposed  influ- 
ence of,  on  the  colour  of  the  skin, 
32, 193. 

Panaidie,  308. 


Dances  of  birds,  380. 

Dancing,  uniyersality  of,  178. 

Daniell,  Dr.,  his  experience  of  resi- 
dence in  West  Africa,  195. 

Darfur,  protuberances  artificially  pro- 
duced by  natives  of,  574. 

Darwin,  F.,  on  the  stridulation  of 
DermesUs  miirmus,  302. 

IkisycMra  pudAundOf  sexual  difference 
of  colour  in,  316. 

Davis,  A.  H.,  on  the  pugnacity  of  the 
male  stag-beetle,  300. 

,  J.  B.,  on  the  capacity  of  the 
skull  in  various  races  of  men,  54 ; 
on  the  beards  of  the  Polynesians, 
560. 

Death-rate  higher  in  towns  than  in 
rural  districts,  139. 

Death-tick,  306. 

De  Candolle,  Alph.,  on  a  case  of  in- 
herited power  of  moving  the  scalp, 
13. 

Declensions,  origin  o^  91. 

Decoration  in  birds,  381. 

Decticusy  285. 

Deer,  233 ;  development  of  the  horns 
in,  233 ;  spots  of  young,  464,  546 ; 
horns  of,  503,  506 ;  use  of  horns 
of,  510,  518 ;  horns  of  a,  in  course 
of  modification,  511 ;  size  of  the 
horns  o^  515 ;  female,  pairing  with 
one  male,  whilst  others  are  fighting 
for  her,  522;  male,  attracted  by 
the  voice  of  the  female,  527 ;  male, 
odour  emitted  by,  529. 

,  Axis,  sexual  difference  in  the 
colour  of  the,  537. 

,  £dlow,  different  coloured  herds 
of,  540. 

,  Mantchurian,  546. 

y  Virginian,  546 ;  colour  of  the, 

not  affected    by  castration,  535; 
colours  of,  536. 

Deerhound,  Scotch,  greater  sise  of  the 
male,  237,  516. 

Defensive  organs  of  mammals,  518. 

De  Geer,  C,  on  a  female  spider  de- 
stroying a  male,  273. 

Dekay,  Dr.,  on  the  bladder-nose  seal, 
528. 

Delorenri,  G.,  division  of  malar  bone, 
39. 

Demerara,  yellow  fever  in,  194. 

Dendrocygna,  465. 

J)endropMla  frontcUit,  young  of,  487. 
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DenisoD,  Sir  W.,  manner  of  ridding 
themselres  of  vermin  among  the 
Australians,  57 ;  extinction  of  Tas- 
manians,  184. 

Dennj,  H.,  on  the  lice  of  domestic 
animals,  169. 

Dermestes  murinuSf  stridnlation  of, 
302. 

Descent  traced  through  the  mother 
alone,  588. 

Deserts,  protectire  colouring  of  ani- 
mals inhabiting,  489. 

Desmarest,  on  the  absence  of  sub- 
orbital pits  in  Antilope  wbguttu- 
roM,  529 ;  on  the  whiskers  of 
Maoacus^  531 ;  on  the  colour  of 
the  opossum,  534 ;  on  the  colours 
of  the  sexes  of  Mus  tnmtiius,  534 ; 
on  the  colouring  of  the  ocelot,  534; 
on  the  colours  of  seals,  535;  on 
AntUope  oaanut,  536;  on  the 
colours  of  goats,  536;  on  sexual 
difference  of  colour  in  Ateles  mar' 
gitMiuSj  537 ;  on  the  mandrill, 
539 ;  on  Macacua  qfwmtolffWj  558. 

Desmoulins,  on  the  number  of  species 
of  man,  174 ;  on  the  musk-deer, 
530. 

Desor,  on  the  imitation  of  man  by 
monkeys,  72. 

Despine,  P.,  on  criminals  destitute  of 
conscience,  116. 

Development,  embryonic,  of  man,  9, 
11 ;  correlated,  426. 

Devil,  not  believed  in  by  the  Fue- 
gians,  95. 

Devil-crab,  269. 

Devonian,  fossil  insect  from  the,  289. 

Dewlaps,  of  cattle  and  antelopes,  531. 

DiademOy  sexual  differences  of  colour- 
ing in  the  species  of,  309. 

Diamond-beetles,  bright  colours  of, 
294. 

Diastema,  occurrence  of,  in  man,  35. 

Diastylidse,  proportion  of  the  sexes  in, 
255. 

Dhrurus,  racket-shaped  feathers  in, 
384 ;  nidification  of,  453. 

-^—  macrcoerctu,  change  of  plumage 
in,  461. 

Didelphis  opossum^  sexual  difference 
in  the  colour  of,  533. 

Differences,  comparative,  between  dif- 
ferent species  of  birds  of  the  same 
iw,  470. 


Digits,  supemumerarjT,  more  {reqnmi 
in  men  than  in  women,  223 ;  super- 
numerary,   inheritsinoe      of,     232: 
supernumerary,  early  devekypoME! 
of,  237. 

Dimorphism  in  femides  of  water- 
beetles,  276;  in  NeurotAemis  ss^! 
Agrion,  291. 

Diodorus,  on  the  abeenoe  of  beard  ix     | 
the  natives  of  Ce jlon,  560. 

Pipelkiu  Caniori,  sexnal  diiieren'*^ 
of,  296. 

IMplopoda,  prehensile   limbs   of   the 
male,  274. 

Dijaas  cynodon,  sexual  difierence  is 
the  colour  of,  351. 

Diptera,  280. 

Disease,  generated  bj  the  oonteci  ef 
distinct  peoples,  183. 

Diseases  common  to  man  and  ti»c 
lower  animals,  7 ;  diflfcrence  of 
liability  to,  in  difierent  races  of 
men,  167 ;  new,  effects  of,  npoa 
savages,  182;  sexuallj  limited, 
237. 

Display,  coloration  of  Lepldopt«n 
for,  314;  of  plumage  by  male 
birds,  394,  402. 

Distribution,  wide,  of  man,  48 ;  geo- 
graphical, as  evidence  of  specific 
distinctness  in  man,  169. 

Disuse,  effects  0^  in  producing  rudi- 
mentary organs,  12;  and  use  of 
parts,  effects  of,  32 ;  of  parts,  in- 
fluence of,  on  the  races  of  men,  197. 

Divorce,  freedom  of,  among  theChar- 
ruas,  598. 

Dixon,  E.  S.,  on  the  pairing  of  different 
species  of  geese,  415 ;  on  the  ooort- 
ship  of  peafowl,  419. 

Dobrizhoffer,  on  the  marriage-customs 
of  the  Abipones,  599. 

Dobson,  Dr.,  on  the  Cheiroptera,  218 ; 
scent-glands  of  bats,  529;  fru- 
givorous  bats,  534w 

Dogs,  suffering  from  Tertian  ague,  8 ; 
memory  of,  74;  dreaming,  74; 
diverging  when  drawing  dedgcs 
over  thin  ice,  75;  extrcise  of  reason- 
ing faculties  by,  78 ;  domestic,  pro- 
gress oC,  in  moral  qualities,  80; 
distinct  tones  uttend  by,  84; 
parallelism  between  his  affection  for 
his  master  and  religioua  feeling,  96 ; 
sociability  of  the,  100 1  syn^pathyof, 
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with  a  sick  cat,  103;  syiu]>athy  of, 
with  his  maflter,  103 ;  their  posses- 
sion of  conscience,  103 ;  possible  use 
of  the  hair  on  the  fore-legs  of  the, 
151 ;  races  of  the,  176;  namerical 
proportion  of  male  and  female  births 
in,  246;  sexual  affection  between  in- 
diyidnals  of,  524;  howling  at  certain 
notes,  569 ;  rolling  in  carrion,  530. 

Dolichocephalic  structure,  possible 
cause  of,  56. 

Dolphins,  nakedness  of,  56. 

Domestic  animals,  races  of,  176 ; 
change  of  breeds  of,  596. 

Domestication,  influence  o^  in  re- 
moTing  the  sterility  of  hybrids,  172 

D'Orbigny,  A.,  on  the  influence  of 
dampness  and  dryness  on  the  colour 
of  the  skin,  193 ;  on  the  Yuracaras, 
582. 

Dotterel,  477. 

Donbleday,  £.,  on  sexual  differences 
in  the  wings  of  butterflies,  277. 

,  H.  on  the  proportion  of  the 
sexes  in  the  smaller  moths,  251; 
males  of  Laswcampa  quercu3  and 
on  the  attraction  of  the  Sa- 
tumia  tarpmi  by  the  female  252 ; 
on  the  proportion  of  the  sexes  in 
the  Lepidoptera,  252  ;  on  the  tick- 
ing of  Anobium  U88elaiumf  306; 
on  the  structure  of  AgerctUa 
feronioy  307;  on  white' butterflies 
alighting  upon  paper,  317. 

Douglas,  J.  W.,  on  the  sexual  differ- 
ences of  the  HemipterOj  281 ;  on  the 
colours  of  British  'Homopta^  282. 

Down,  of  birds,  390. 

DracOf  gular  appendages  o£^  355. 

Dragonet,  Gemmeone,  336. 

Dragon-flies,  caudal  appendages  of 
male,  276;  relative  size  of  the 
sexes  of,  279;  difference  in  the 
sexes  of,  290;  want  of  pugnacity 
hj  the  male,  291. 

Drake,  breeding  plumage  of  the,  393. 

Dreams,  74 ;  a  possible  source  of  the 
belief  in  spiritual  agencies,  94. 

Drill,  sexual  difference  of  colour  in 
the,  538. 

DnmuBUt,  trroratus^  478. 

DromolcMj  Saharan  species  of,  456. 

Drongo  shrike,  461. 

Prongos,  raclcet-shaped  feathers  in 
the  tails  of,  384,  392. 


Dryness,  of  climate,  supposed  influence 
of,  on  the  colour  of  the  skin,  193, 

Dryopithecus^  155. 

Duck,  harlequin,  age  of  mature  plu- 
mage in  the,  483 ;  breeding  in  im- 
mature plumage  484. 

,  long-tailed,  preference  of  male, 
for  certain  females,  420. 

,  pintail,  pairing  with  a  wigeon, 
414. 

,  voice  of  the,  374 ;  pairing  with 

a  shield-drake,  414;  immature 
plumage  of  the,  466. 

,  wild,  sexual  differences  in  the 

219 ;  speculum  and  male  charac- 
ters of,  236 ;  pairing  with  a  pintail 
drake,  415. 

Ducks,  wild,  becoming  polygamous 
under  partial  domestication,  219 ; 
dogs  and  cats  recognised  by,  412. 

Dufoes^  Dr.,  sounds  produced  by  fish, 
347. 

Dugong,  nakedness  of,  56 ;  tusks  of, 
502. 

Dujardtn,  on  the  relative  size  of  the 
cerebral  ganglia  in  insects,  54. 

Duncan,  Dr.,  on  the  fertility  of  early 
marriages,  138 ;  comparative  health 
of  married  and  siqgle,  140. 

Dupont,  M.,  on  the  occurrence  of  the 
supra-condyloid  foramen  in  the 
humerus  of  man,  22. 

Durand,  J.  P.,  on  causes  of  variation, 
30. 

Dureau  de  la  Malle,  on  the  songs  of 
birds,  86 ;  on  the  acquisition  of  an 
air  by  blackbirds,  370. 

Dutch,  retention  of  their  colour  by 
the,  in  South  Africa,  193. 

Duty,  sense  of,  97. 

Duvaucel,  female  ffylobates  washing 
her  young,  70. 

Dyaks,  pride  o^  in  mere  homicide,  117. 

DyruuteSj  large  size  of  males  of,  279. 

Dynastini,  stridulation  of,  303. 

DyiiBcuSy  dimorphism  of  females  of, 
276 ;  grooved  elytra  of  the  female, 
27ff. 


Eagle,   young   Cercopithecus  rescued 
from,  by  the  troop,  101. 

,  white-headed,  breeding  in  im- 
mature  plumage,  484, 
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Eagles,  golden,  new  mates  found  by, 

408. 
Ear,  motion  of   the,    13;    external 
shell   of  the,  useless  in  man,  14; 
rudimentary  point  of  the,  in  man,  15. 
Ears,  more  variable    in    men    than 
women,  224;   piercing  and  orna- 
mentation of  the,  575. 
Earwigs,  parental  feeling  in,  106. 
Echidna^  156. 

Echini,  bright  colours  of  some,  260. 
Echinodermata,  absence  of  secondary 

sexual  characters  in,  260. 
JBchis  carinata,  353. 
Ecker,  figure  of  the  human  embryo, 
10;  on   the  development  of   the 
gyri  and  sulci  of  the  brain,  204 ; 
on  the  sexual  differences    in  the 
pelvis  in  man,  557 ;  on  the  pre- 
sence of  a  sagittal  crest  in  Austra- 
lians, 558. 
Edentata,  former  wide  range  ot,  in 
America,  169 ;  absence  of  secondary 
sexual  characters  in,  218. 
Edolius,  racket-shaped  feathers    in, 

384. 
Edwards.  Mr.,  on  the  proportion  of 
the  sexes  in  North  American  species 
of  Pa/N/io,  250. 
Eels,  hermaphroditism  of,  162. 
Egerton,  Sir  P.,  on  the  use  of  the 
antlers  of  deer,  510 ;  on  the  pairing 
of  red  deer,  522 ;  on  the  bellowing 
of  stags,  526. 
Eggs,  hatched  by  male  fishes,  345. 
Egret,  Indian,  sexes  and  young  of,  486. 
Egrets,  breeding  plumage  of,   391 ; 

white,  492. 
Ehrenberg,  on  the  mane  of  the  male 

Hamadryas  baboon,  521. 
Ekstrom,   M.,   on   Eareida  gladaiiBj 

420. 
Elachista  rufocinerea,  habits  of  male, 

252. 
Eland,  development  of  the  horns  of 

the,  234. 
Elands,  sexual  differences  of  colour  in 

535 
EUxphomyiOy  sexual  differences  in,  280. 
Eiaphrvs  ttiiginostts,  stridulation  of, 

302. 
Ehps,  353. 
Elateridce,  proportions  of  the  sexes  in, 

263. 
Elaters,  luminous,  278. 


Elephant,  156;    rate    of  increase  - 
the,  47  ;  nakedness  of*  the,  57 :  h- 
dian,    forbearance    to    his    ketpa, 
104;    polygamous     Kahits  of  tif. 
218 ;  pugnacity  o£  tbe  male,  501 ; 
tusks   of,    502,    503,     507,    51  j. 
Indian,  mode  of  fi^htini;'  of  tie. 
513 ;  male,  odonr  emitted  by  the, 
529;    attacking    white     or    gnj 
horses,  540. 
Elevation   of  abode,    modifyii^   is- 

fluence  of^  35. 
Elimination  of  inferior    indmimk 

137. 
Elk,  507;  winter  change  of  the,  541 

» Irish,  horns  of  the^  515. 
Ellice  Islands,  beards  of  the  natrn^ 

560, 581. 
Elliot,  Ky  on    the    nuxnerieal    piv- 
portion  of  the  sexes  in  young  rats, 
247 ;    on  the   proportion    of  tke 
sexes  in  sheep,  246. 

J  D.  G.,  on  Fekoamau 

rhynchui,  390. 
— ,   Sir  W.,   on   the    polygamoas 
habits  of  the  Indian    wild  boar, 
218. 
Ellis,  on  the  prevalence  of  '"^n^^f*^ 

in  Polynesia,  592. 
Elphinstone,  Mr.,  on  local  difiereaees 
of  stature  among  the  Hindoos,  31 ; 
on  the  difficulty  of  distingaishing 
the  native  races  of  India,  167. 
Elytra,   of  the  females  of  I>gtiam, 

AcUiuSf  Hydroporusj  276. 
EmberizOy  characters  of  young,  464. 
— ^  miiiaria,  464. 

achanidus,  412;    head-feathcn 

of  the  male,  402. 
Embryo  of  man,  9, 10 ;  of  the  dog^  10. 
Embryos  of  mammals,  resemblaaoe  of 

the,  25. 
Emigration,  137. 

Emotions  experienced  by  the  lower 
animals  in  common  with  man,  69; 
manifested  by  animals,  71. 
Emperor  moth,  315. 
Emulation  of  singing-birds,  S69. 
Emu,  sexes  and  incubation  o^  478. 
Endurance,  estimation  of,  118. 
Energy,  a  characteristic  of  men,  565. 
England,    numerical    proportion   of 

male  and  female  births  in,  242. 
Engleheart,  Mr.,  on  the  finding  of 
new  mates  by  starlings,  408. 
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English,  Bucoess  of,  as  colonists,  142. 

Engravei'8,  short-sighted,  33. 

EutomostracA,  268. 

Eutozoa,  difference  of  colour  between 
the  males  and  females  of  some,  260. 

Envy,  persistence  of,  112. 

Eocene  period,  possible  divergence  of 
man  during  the,  156. 

Eolidse,  coloors  ot,  produced  by  the 
biliary  glands,  261. 

Epeira  nigra,  sinall  size  of  the  male 
of,  273 

Ephemene,  274. 

Ephemeridte,  290. 

Ephippiger  vitium,  stridulating  organs 
of,  284,  288. 

EpiccUicij  sexual  differences  of  colour- 
ing in  the  species  of,  309. 

Equu9  hemkmus,  winter  change  o( 
642. 

Erateina,  coloration  of,  315. 

Ercolani,  Prof.,  hermaphroditism  in 
eels,  162. 

Erect  attitude  of  man,  51,  52. 

Eristalis,  courting  of,  280. 

Eschricht,  on  the  development  of  hair 
in  man,  18;  on  a  lanuginous 
moustache  in  a  female  foetus,  19; 
on  the  want  of  definition  between 
the  scalp  and  the  forehead  in  some 
children,  151 ;  on  the  arrangement 
of  the  hair  in  the  human  foetus,  152 ; 
on  the  hairiness  of  the  face  in  the 
human  foetus  of  both  sexes,  602, 603. 

Esmeralda,  difference  of  colour  m  the 
sexes  of,  294. 

Kaox  htcius,  249. 

reiictUatw,  340. 

Esquimaux,  64,  133 ;  their  belief  in 

the    inheritance    of  dexterity   in 

seal-catching,  33 ;  mode  of  life  of, 

197. 

Estretda  amcandava,  pugnacity  of  the 

male,  366. 
Evhatjis^  sexual  differences  of  colour- 
ing in  the  species  of,  309. 
Euchirus  hngtmanuSf  sound  produced 

by,  304. 
EudronUas  mcrtnettuSy  477. 
Eulampis  jugiUaris,    colours  of   the 

female,  454. 
Euler,  on  the  rate  of  increase  in  the 

United  SUtes,  44. 
Eumomota  supercHiaris,  racket-shaped 
feathers  in  the  tail  of,  384, 


Eupetomena  macroura,  colours  of  the 
female,  453. 

EupKema  aplendida,  457. 

Euplooamus  erythrophthtJmus,  posses- 
sion of  spurs  by  the  female,  364. 

Europe,  ancient  inhabitants  of,  181. 

Europeans,  difference  of,  from  Hin- 
doos, 192;  hairiness  of,  probably 
due  to  reversion,  601. 

EurostopoduSf  sexes  of,  479. 

Earygnathus,  different  proportions  of 
the  head  in  the  sexes  of,  276. 

EuatepJutnus,  sexual  differences  of  spe- 
cies of,  359 ;  young  of,  487. 

Exaggeration  of  natural  characters  by 
man,  582. 

Exogamy,  588,  591. 

Expression,  resemblances  in,  between 
man  and  the  apes,  150. 

Extinction  of  races,  causes  of,  181. 

Eye,  destruction  of  the,  32 ;  change 
of  position  in,  55;  obliquity  of, 
regarded  as  a  beauty  by  the  Chinese 
and  Japanese,  578. 

Eyebrows,  elevation  of,  13;  develop- 
ment of  long  hairs  in,  19 ;  in  mon- 
keys, 151 ;  eradicated  in  parts  of 
South  America  and  Africa,  575; 
eradication  of,  by  the  Indians  of 
Paraguay,  580. 

Eyelashes,  eradication  of,  by  the  In- 
dians of  Paraguay,  580. 

Eyelids,  colour^  black,  in  part  of 
Africa,  574. 

Eyes,  pilUred,  of  the  male  of  ChhSon^ 
274;  difference  in  the  colour  of, 
in  the  sexes  of  birds,  425. 

Eyton,  T.  C,  observations  on  the  de- 
velopment of  the  horns  in  the 
iallow-deer,  234. 

Eyzies,  Les,  human  remains  from, 
181. 


Fabre,  M.,  on  the  habits  of  Cerceris, 

291. 
Facial  bones,  causes  of  modification 

of  the,  55. 
Faculties,  diversity  of,  in  the  same 

race  of  men,  26 ;  inheritance  of,  27 ; 

diversity  of,  in  animals  of  the  same 

species,  28;   mental,  variation  of, 

in  the  same  species,  66 ;  of  birds, 

410. 
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Fakirs,  Indian,  tortures  undergone  by, 
118. 

Falco  leucooephaluSf  484. 

peregrinusj  408,  461, 

tinnunculuB^  408. 

Falcon,  peregrine,  new  mate  found 
by,  408. 

Falconer,  H.,  on  the  mode  of  fighting 
of  the  Indian  elephant,  513;  on 
canines  in  a  female  deer,  514 ;  on 
Hyomosohus  aquaticuSf  547. 

Falkland  Islands,  horses  of,  181. 

Fallow-deer,  different  coloured  herds 
of,  540. 

Famines,  frequency  of^  among  savages, 
46. 

Farr,  Dr.,  on  the  structure  of  the 
uterus,  38 ;  on  the  effects  of  pro- 
fligacy, 137 ;  on  the  influence  of 
marriage  on  mortality,  139,  140. 

Farrar,  F.  W.,  on  the  origin  of  Ian- 
guage,  87  ;  on  the  crossing  or  blend- 
ing of  langui^es,  91 ;  on  the 
absence  of  the  idea  of  God  in  cer- 
tain races  of  men,  93;  on  early 
marriages  of  the  poor,  138 ;  on  the 
middle  ages,  141. 

Fashions,  long  preralenee  of,  among 
savages,  576,  584. 

Faye,  Prof.,  on  the  numerical  propor- 
tion of  male  and  female  births  in 
Norway  and  Russia,  243;  on  the 
greater  mortality  of  male  children 
at  and  before  birth,  243. 

Feathers,  modified,  producing  sounds, 
377  et  9eq.f  450;  elongated,  in 
male  birds,  383,  403  ;  racket- 
shaped,  384;  barbless  and  with 
filamentous  barbs  in  certain  birds, 
385  ;  shedding  of  margins  of,  393. 

Feeding,  high,  probable  influence  of, 
in  the  pairing  of  birds  of  different 
species,  415. 

Feet,  thickening  of  the  skin  on  the 
soles  of  the,  33;  modification  of, 
in  man,  52. 

Felt's  canadensis^  throat-ruff  of,  521. 

^—  parddlis  and  F,  mitis,  sexual 
differences  in  the  colouring  of,  534. 

Female,  behaviour  of  the,  during 
courtship,  222. 

— ^  birds,  differences  of,  470. 

Females,  presence  of  rudimentary 
male  organs  in,  162;  preference 
off  for  certain  males,  214 ;  pursuit 


otf  by  males,  221  , 

secondary    sexual 

225 ;  development  of  male  ciiari  - 

ters  by,  227. 
Females  and  males,  oonip«rmtiTe  blb- 

bers  of,  2 1 3,  21 5 ;  compmratire  c;  .-r • 

tality  of,  while  youn^,  216. 
Femur  and  tibia,  proportions  ol^  ia  l:- 

Aymara  Indians,  34. 
Fenton,   Mr.,  decrease     of     Maoris. 

184;     infanticide       nmoogst     u- 

Maories,  256. 
Ferguson,   Mr.,  on   the    coartskip  <.- 

fowls,  417. 
Fertility  lessened  under  changed  ets.- 

diUons,  188. 
Fertilisation,  phenomena  of,  in  fJazts 

222  ;  in  the  lower  animaJa,  >22± 
Fevers,    immunity   of    Negroes   as 

Mulattoes  from,  193. 
Fiber  ztbethicus,  proiectire  ooJooriB: 

of  it,  542. 
Fick,  U.,  effect  of  conscription   m 

military  service,  134. 
Fidelity  of  savages  to  one  another. 

118  ;  importance  of,  124. 
Field-slaves,  difference  of,  from  htntf- 

slaves,  196. 
Fijians,  burying  their  old  and  sick 

parents  alive,  102 ;  estimatioa  k( 

the  beard  among  the,  S81 ;  admi- 
ration   04    for    a  broad    ocripat. 

583. 
Fiji  Archipelago,  population  of  the, 

173. 
■  Islands,  beards  of  the  nativts 

560, 581 ;  marriage-customs  of  the. 

598. 
Filial  affection,  partly  the  result  of 

natural  selection,  105. 
Filum  terminale,  23. 
Finch,  racket-shaped  feathers  in  the 

tail  of  a,  384. 
Finches,  spring  change  of  colour  io, 

393 ;  British,  females  of  the,  460. 
Fingers,  partially  coherent,  in  sperit-^ 

of  Ifyichates,  51. 
Finlayson,  on    the    Cochin  ChiD«^>. 

578. 
Fire,  use  of,  49,  145,  180. 
Fischer,  on  the  pugnacity  of  the  male 

of  Lethnts  oephahies,  300. 
Fish,  eagerness  of  male,  221;  pn^r- 

tion  of  the  sexes  in,  249 ;   sounds 

produced  by,  347. 
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Fishes,  kidneys  of,  represented  by 
Corpora  Wolffiana  in  the  human 
embryo,  11 ;  male,  hatching  ova 
in  their  months,  163 ;  receptacles 
for  OTa  possessed  by,  208  ;  relative 
size  of  the  sexes  in,  335 ;  fresh- 
water, of  the  tropics,  343 ;  protec* 
live  resemblances  in,  344 ;  change 
of  colour  in,  344;  nest-building, 
345;  spawning  of,  345;  sounds 
produced  by,  347,  566 ;  continued 
growth  of,  485. 
Flamingo,  age  of  mature  plumage, 

483. 
Flexor  polliciB  longus,  similar  variation 

of,  in  man,  42. 
Flint  tools,  145. 
Flints,    difficulty   of   chipping    into 

form,  49. 
Thresuga  tneilivora,  443. 
Florida,  Quisoalus  major  in,  248. 
Flounder,  coloration  of  the,  344. 
Flower,  W.  H.,  on  the  abductor  of 
the  fifth  metatarsal  in  apes,  42; 
on  the  position  of  the  Seals,  150 ; 
on    the  PUhtcia    monachus,   201 ; 
on  the  throat-pouch  of  the  male 
bustard,  373. 
Fly-catcliers,  colours  and  nidification 

of,  455. 
Foetus,  human,  woolly  covering   of 
the,  19 ;  arrangement  of  the  hair 
on,  152. 
Food,  influence  of,  upon  stature,  31. 
Foot,   prehensile  power   of  the,  re- 
tained in  some  savages,  52;  pre- 
hensile, in  the  early  progenitors  of 
man,  160. 
Foramen,    supra  -  condyloid,    excep- 
tional occurrence  of  in  the  humerus 
of  man,  21,  43 ;  in  the  early  pro- 
genitors of  man,  160. 
Forbes,  D.,  on  the  Ay  man  Indians, 
34;   on  local  variation  of   colour 
in  the  Quichuas,  196 ;  on  the  hair- 
lessness  of  the  Aymaras  and  Qui- 
chuas, 561 ;   on  the  long  hair  of 
the  Aymaras  and   Quichuas,  559, 
580. 
Forel,    F.,   on   white  young    swans, 

282. 
Fbmuca  ntfa,  size   of  the  cerebral 

ganglia  in,  54. 
Fossils,  absence   of,  connecting  man 
vritb  tbea^,  156. 


Fowl,  occurrence  of  spurs  in  the 
female,  227 ;  game,  early  pugnacity 
of,  239  ;  Polish,  early  development 
of  cranial  peculiarities  of,  239; 
variations  in  plumage  of,  385 ;  ex- 
amples of  correlated  development 
in  the,  426 ;  domestic,  breeds  and 
subbreeds  of,  460. 
Fowls,  spangled  Hamburgh,  229, 238 ; 
inheritance  of  changes  of  plumage 
by,  229;  sexual  peculiarities  in, 
transmitted  only  to  the  same  sex, 
230 ;  loss  of  secondary  sexual  cha- 
racters by  male,  231 ;  Polish,  origin 
of  the  crest  in,  231 ;  period  of  in- 
heritance of  characters  by,  238  ; 
cuckoo-,  238  ;  development  of  the 
comb  in,  239 ;  numerical  propor- 
tion of  the  sexes  in,  247  ;  courtship 
o^  417 ;  mongrel,  between  a  black 
Spanish  cock  and  different  hens, 
427;  pencilled  Hamburgh,  differ- 
ence of  the  sexes  in,  447  ;  Spanish, 
sexual  differences  of  the  comb  in, 
447  ;  spurred,  in  both  sexes,  449. 

Fox,  W.  D.,  on  some  half-tamed  wild 
ducks  becoming  polygamous,  and 
on  polygamy  in  the  guinea-fowl  and 
canary-bird,  220 ;  on  the  proportion 
of  the  sexes  in  cattle,  247 ;  on  the 
pugnacity  of  the  peacock,  364 ;  on 
a  nuptial  assembly  of  magi)ies, 
406 ;  on  the  finding  of  new  mates 
by  crows,  407 ;  on  partridges  living 
in  triplets,  409 ;  on  the  pairing  of  a 
goose  with  a  Chinese  gander,  415. 

Foxes,  wariness  of  young,  in  hunting 
districts,  80 ;  black,  540. 

Fraser,  C,  on  the  different  colours  of 
the  sexes  in  a  species  of  Sqttillt^ 
271. 

,  G.,  colours  of  Thada,  312. 

Frere,  Hookbam,  quoting  Theognis  on 
selection  in  mankind,  29. 

Fringilh  cannabma,  394. 

ciriSf  nge  of  mature  plumage  in, 

483. 

cyantCLj  age  of  mature  pluma.^e 

in,  483. 

leucophrysj  young  of,  486. 

spmtfs,  415. 

— •  tristis,  change  of  colour  in,  in 
spring,  393;  young  of,  485. 

Frinccillidie,  rssemblance  of  the  fe 
males  of  distinct  species  of,  470, 
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Frogs,  349;  male,  temporary  recep- 
tacles for  ova  possessed  by,  208; 
i*eady  to  breed  before  the  females, 
212;  fighting  of,  349 ;  vocal  organs 
of,  350. 

Frontal  bone,  persistence  of  the  suture 
in,  39. 

Fruits,  poisonous,  avoided  by  animals, 
66. 

Fnegians,  133,  143 ;  difference  of  sta- 
ture among  the,  31 ;  power  of  sight 
in  the,  33 ;  skill  of,  in  stone-throw- 
ing, 49 ;  resistance  of  the,  to  their 
severe  climate,  63,  182;  mental 
capacity  of  the,  65  ;  quasi-religious 
sentiments  of  the,  95 ;  resemblance 
of,  in  mental  characters,  to  Euro- 
peans, 178;  mode  of  life  of  the, 
197;  aversion  of,  to  hair  on  the 
face,  580 ;  said  to  admire  European 
women,  582. 

Fulgorids,  songs  of  the,  281. 

Fur,  whiteness  of,  in  arctic  animals, 
in  winter,  229. 

Fur-bearing  animals,  acquired  saga- 
city of,  80. 


O. 


the 


GallicreXy    sexual   difference    in 
colour  of  the  irides  in,  425. 

— ^  cristatuSf  pugnacity  of  male, 
360 ;  red  caruncle  occurring  in 
the  male  during  the  breeding- 
season,  389. 

GallinacesD,  frequency  of  polygamous 
habits  and  of  sexual  differences  in 
the,  219 ;  ]ove-gestures  of^  380 ; 
decomposed  feathers  in,  385 ;  stripes 
of  young,  464 ;  comparative  sexual 
differences  between  the  species  of, 
470,  471 ;  plumage  of,  472. 

Gallinaceous  birds,  weapons  of  the 
male,  362 ;  racket-shaped  feathers 
on  the  heads  of,  384. 

Gailinula  chhropuSf  pugnacity  of  the 
male,  360. 

cristata,  pugnacity  of  the  male, 

300. 

QailoperdiXf  spurs  o^  364 ;  develop- 
ment of  spurs  in  the  female,  450. 

QaliophasiSy  young  of,  468. 

QcUlus  bankiva,  447  ;  neck-hackles  of, 
392. 

— -  Stanleyi,  pugnacity  of  the  male, 


Galls,  60. 

Galton,  Mr.,  on  hereditaxy  gcnins,  ^ 
gregariousness    and     indepeado-^ 
in  animals,  104;    on  the  stnzz 
between   the    social    and    persr^ix 
impulses,   125;    on    the  ^ects  • 
natural   selection  on    civili&ed  t> 
tions,  133 ;  on  the  sterility  of  sti' 
daughters,  135;  on  the  degree   - 
fertility  of  people  of  geniua,  !> : 
on  the  early  marriages  of  the  p(<r. 
138 ;  on  the  ancient  Greeks,  14 
on  the  Middle  Ages,  141 ;  en  ti>' 
progress  of  the  United  States,  Uir 
on  South  African  notions  <^  betstr. 
579. 

GammarxUj  use  of  the  chels  of,  2t\ 

—  marinus^  270. 

Gannets,  white  only    when   matir^, 
492. 

Ganoid  fishes,  159,  165. 

Gaour,  horns  of  the,  505. 

Gap  between  man  and  the  i4>es,  \l^. 

Gaper,  sexes  and  yonng  of,  486. 

Gardner,  on  an  example  of  ratiwalitT 
in  a  Qelasmm^  270. 

Oarrulua  glcmdartus,  407. 

Giirtner,  on  sterility  of  h  jbrid  pUat^ 
172. 

Gasteropoda,    272 ;      pnlmoniferMis 
courtship  of,  262. 

OasterffsteuSf    220;     nidification   of; 
345. 

fewn»,  331,  340,  345. 

— ^  trachunUj  332. 

GastropharOt  wings  of,  brightly  eo- 
loni^  beneath,  315. 

Gauchos,  want  of  humanity  amoo^ 
the,  123. 

Gaudry,  M.,  on  a  fossil  monkey,  154. 

QamOf  seasonal  change  of  plumage  in, 
493. 

Geese,  clanging  noise  made  by,  368 
pairing  of  Afferent  species  of,  415 ; 
Canada,  selection  of  mates  by,  416. 

Gegenbaur,  C,  on  the  number  of 
digits  in  the  Ichthyopterygia,  37 ; 
on  the  hermaphroditism  of  the 
remote  progenitors  of  the  verte- 
brata,  161 ;  two  types  of  nipple  in 
mammals,  162. 

GelasimuSy  |  proportions  of  the  sexes 
in  a  .species  of,  254 ;  use  of  the 
enlarged  chelie  of  the  male,  268 ; 
pugnacity  of  males  of,  269;  rational 
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actions  of  a,  270;    difference    of 
colour  in  the  sexes  of  a  species  of, 
271. 
Gcmmules,  dormant  in  one  sex,  231. 
Genius,  28  ;  hereditary,  564. 

,  fertility  of  men  and  women  of, 
136. 
GcoflVoy-Saint-Hilaire,  Isid.,   on   the 
recognition    of    women    by    male 
quadrumana,  8;  on  monstrosities, 
30 ;  coincidences  of  arrested  devel- 
opment  with   polydactylism,   37  ; 
on  animal-like  anomalies    in    the 
human  structure,  40 ;  on  the  cor- 
relation of  monstrosities,  44;   on 
the  distribution  of  hair  in  man  and 
monkeys,   57;  on  the  caudal  ver- 
tebrie  of   monkeys,    58 ;    on  cor- 
related   yariability,    60;    on    the 
classification  of  man,  147 ;  on  the 
long  hair  on  the  heads  of  species  of 
Semnopit/iecus,  151 ;  on  the  hair  in 
monkeys,   152;    on  the    develop- 
ment of  horns  in  female  deer,  504 ; 
and    F.  Cuvier,  on  the  |  mandrill, 
539 ;  on  Hylobates,  558,  559. 
Geographical  distribution,  as  evidence 
of  specific  distinctions  in  man,  169. 
Geometrse,  brightly  coloured  beneath, 

315. 
OeophagiUj  frontal    protuberance  of 
male,  340,  345;  eggs  hatched  by 
the  male,  in  the  mouth  or  bran- 
chial cavity,  345. 
Georgia,  change  of  colour  in  Germans 

settled  in,  196. 
Ocotrupes,  stridulation  of,  303,  304. 
Gerbe,  M.,  on   the   nest-building  of 
Cremlaibrua  massa  and   C,  melopSy 
345. 
Gerland,  Dr.,  on  the  prevalence  of 
infanticide,  117,  577,  592  ;  on  the 
extinction  of  races,  182. 
Gervais,  P.,  on  the  hairiness  of  the 

gorilla,  57 ;  on  the  mandrill,  538. 
Gesture-language,  178. 
Ghost-moth,     sexual     difference    of 

colour  in  the,  316. 
Gibbs,  Sir  D.,  on  differences  of  the 
voice  in  different  races  of  men,  566. 
Gibbon,  Hoolock,  nose  of,  150. 
Gibbons,  voice  of,  527. 
Gill,  Dr.,    male    seab    larger    than 
females,  219 ;  sexual  differences  in 
seals,  515. 


Giraffe,  its  mode  of  using  the  horns, 
508;  mute,  except  in  the  ruttin; 
season,  526. 

Girard,  M.,  disputes  descent  of  vcrti- 
brates  from  Ascidians,  160 ;  colour 
of  sponges  and  Ascidians,  261 ; 
musky  odour  of  Sphinx,  308. 

Giraud-Teulon,  on  the  cause  of  short 
sight,  34. 

Glanders,  communicable  to  man  from 
the  lower  animals,  7. 

Glands,  odoriferous,  in  mammals,  529, 
530. 

Qlareola,  double  moult  in,  390. 

Qlomeris  UmbatOy  difference  of  colour 
in  the  sexes  of,  274. 

Glow-worm,  female,  apterous,  208 ; 
luminosity  of  the,  277. 

Gnats,  dances  of,  280 ;  auditory  powers 
of,  569. 

Gnu,  sexual  differences  in  the  colour 
of  the,  536. 

Goat,  male,  wild,  falling  on  his  horns, 
508 ;  male,  odour  emitted  by,  529 ; 
male,  wild,  crest  of  the,  531  ; 
Berbura,'mane,  dewlap,  &c.,  of  the 
male,  532 ;  Kemas,  sexual  differ- 
ence in  the  colour  of  the,  536. 

Goats,  sexual  differences  in  the  horns  of, 
230 ;  horns  of,  235,  505 ;  mode  of 
fighting  of,  508;  domestic,  sexual 
d^erences  of,  late  developed,  237 ; 
beards  of,  531. 

Goatsucker,  Virginian,  pairing  of  the, 
366. 

Gobies,  nidification  of  345. 

God,  want  of  the  idea  of,  in  some  races 
of  men,  93. 

Godron,  M.,  on  variability,  29 ;  on 
difference  of  stature,  31 ;  on  the 
want  of  connexion  between  climate 
and  the  colour  of  the  skin,  192;  on 
the  odour  of  the  skin,  198 ;  on  the 
colour  of  infants,  558. 

Goldfinch,  371,  394;    proportion   of 
the  sexes  in  the,  248 ;  sexual  dif- 
ferences of  the  beak  in  the,  359 ; 
courtship  of  the,  401. 
,  North  American,  young  of,  485 

Gold-fish,  342. 

OomphuSf  proportions  of  the  sexes  in, 
254;    difference  in  the  sexes  of, 
290. 
QonepUryx  Shamniy  312;  sexual  dif- 
ference of  colour  in,  322. 
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Goodsir,  Prof.,  on  the  affinity  of  the 

lancelfit  to  the  ascidians,  159. 
Goosander,  young  of,  467. 
Goose,  Antarctic,  colours  of  the,  492. 
,  Canada,  pairing   with   a  Ber- 
nicle  gander,  414. 

,  Chinese,  knob  on  the  beak  of 
the,  426. 

1  Egyptia'^  364. 

,  Sebastopol,  plumage  of,  385.' 

,  Snow-,  whiteness  of  the,  492. 

f  Spur-winged,  364. 

Gtu-illa,  561 ;  semi-erect  attitude  of 
tiic,  52 ;  mastoid  processes  of  the, 
53;  direction  of  the  hair  on  the 
arras  of  the,  151 ;  manner  of  sit- 
ting, 151 ;  supposed  to  be  a  kind  of 
mandrill,  177 ;  polygamy  of  the  217, 
590,  591 ;  voice  of  the,  527  ;  cra- 
niam  of,  558;  fighting  of  male, 
562. 

Gosse,  P.  H.,  on  the  pugnacity  of  the 
male  Humming-bird,  360. 

,  M.,  on  the  inheritance  of  artifi- 
cial modificationa  of  the  skull,  603. 

Gould,  B.  A.,  on  variation  in  the 
length  of   the  legs   in  man,  26 ; 

]  measurements  of  American  soldiers, 
30,  32 ;  on  the  proportions  of  the 
l)ody  and  capacity  of  the  lungs  in 
different  races  of  men,  167 ;  on  the 
the  inferior  vitality  of  mulattoes, 
171. 

,  J.,  on  migration  of  swifts,  108 ; 

on  the  arrival  of  male  snipes  before 
the  females,  212 ;  on  the  numerical 
proportion  of  the  sexes  in  birds, 
247  ;  on  Neonwrpha  Orypus^  359 ; 
on  the  species  of  EustcphanuSy  359 ; 
on  the  Australian  musk-duck,  359 ; 
on  the  relative  size  of  the  sexes  in 
BrUiui'a  lobata  and  Cinclorampfivs 
cnn'olisj  362 ;  on  LdbivaneUus  loba- 
tu8j  366 ;  on  the  habits  of  Menura 
Alberti,  371 ;  on  the  rarity  of  song 
in  brilliant  birds,  371 ;  on  Selat" 
phorna  platycerctts^  378 ;  on  the 
Bower-birds,  381,  406;  on  the 
ornamental  plumage  of  the  Hum- 
ming-birds, 387  ;  on  the  moulting 
of  the  ptarmigan,  392 ;  on  the  dis- 
play of  plumage  by  the  male  Hum- 
ming-birds, 394 ;  on  the  shyness  of 
adorned  male  birds,  403;  on  the 
decoration  of  the  bowers  of  Bower- 


birds,   413;    on    the  deeorati(.o 
their  nests  by  Hniniiiiii|;-faird.<,  41 
on  variation  in   the  genus  C'y»u> 
thus,  423;    on    the    coloar  cf  tr- 
thighs  in  a  male  parakeet,  4i4 ;  : 
Urosticte  Benj€unmi^  442,  443:  t 
the  nidification  of  the  Ork»i«s,  4^. 
on  obscurely-coloared  birds  bill- 
ing concealMi  nests,  4o4;  on  tr6^a 
and   kingfishers,  456  ;    op  Xwsixh- 
lian  parrots,  458  ;    on   Anstxaisc 
pigeons,  453 ;  on   the   monltiaf  : 
the  ptarmigan,  462  ;  on  the  ina.- 
ture  plumage  of  birds,  466  c^  jr^. 
on  the  Australian  species  of  Jars.'. 
473 ;  on  the  young  otAUkurmsfi^  - 
tmti8, 487 ;  on  the  colonrs  of  the  bit 
of  toacans,  491 ;    on  the   relatir 
size  of  the  sexes  in  the  marsnpj  - 
of  Australia,  515;  on  the  cokcr- 
of  the  Marsupials,  533. 

Goureauz,  on  the  stridulation  of  Jft- 
tiila  europ<Ba,  293. 

Gout,  sexually  transmitted,  237. 

Graba,  on  the  Pied  Ravens  of  tk< 
Feroe  Islands,  424 ;  variety  of  tke 
Guillemot,  424. 

Gradation  of  secondary  sexual  dia- 
racters  in  birds,  430. 

Grallatores,  absence  of  seoondarr 
sexual  characters  in,  219;  doable 
moult  in  some,  390. 

Qraiihiay  nidification  of,  454. 

Grasshoppers,  stridulation  of  the,  '2Sb. 

Gratiolet,  Prof.,  on  the  anthropo- 
morphous apes,  154;  on  the  ero- 
lution  of  ^the  anthropomorj^ooi 
apes,  177 ;  on  the  difference  in  tht 
development  of  the  brains  of  ape» 
and  of  man,  203. 

Gray,  Asa,  on  the  gradation  of  species 
among  the  Composite,  175. 

,  J.  E.,  on  the   caudal   vertebra 

of  monkeys,  58 ;  on  the  presence 
of  rudiments  of  horns  in  the  female 
of  CervuVts  moscfiatm,  504 ;  on  the 
horns  of  goats  and  sheep,  505 ;  on 
the  beard  of  the  ibex,  531 ;  on  the 
Bcrbura  goat,  533 ;  on  sexual  dif- 
fornnces  in  the  coloration  of  Rodents, 
534 ;  ornaments  of  male  sloth,  534; 
on  the  colours  of  the  Elands,  535 ; 
on  the  Sing-sing  antelope,  536 ; 
on  the  colours  of  goats,  536 ;  on  the 
hog-doer,  546. 
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*'  Greatest  happiness  principle,**  120, 

121. 
Greeks,  ancient,  140. 
Green,  A.  H.,  on  beavers  fighting, 
500 ;   on  the  Toice  of  the  bearer, 
527. 
Greenfinch,    selected    hj    a    female 

canary,  415. 
Greg,  W.  R.,  on  the  eiTects  of  natural 
selection  on  civilised  nations,  133 ; 
on    the    early    marriages    of   the 
poor,  138 ;  on  the  Ancient  Greeks, 
141. 
Grenadiers,  Pmssian,  29. 
Grey,  Sir  0.,  on  female  infanticide  in 

Australia,  592. 
Greyhounds,  numerical  proportion  of 
the  seies  in,  215,  216 ;  numerical 
proportion    of    male    and    female 
births  in,  246,  258. 

Grouse,  red,  monogamous,  219;  pug- 
nacity of  young  male,  366 ;  pro- 
ducing a  sound  by  scraping  their 
vfing»  upon  the  ground,  374 ;  dura- 
tion of  courtship  of,  405 ;  colours 
and  nidification  of,  455. 

G  ruber.  Dr.,  on  the  occurrence  of 
the  snpra-condyloid  foramen  in  the 
humerus  of  man,  21 ;  on  division 
of  malar  bone,  39  ;  siridulation  of 
locust,  284. 

Grus  amerioanu8f  age  of  mature  plu- 
mage in,  483;  breeding  in  im- 
mature plumage,  484. 

— —  virgoy  trachea  of,  374. 

Gn/iitu  campestriSj  284;  pugnacity 
of  male,  289. 

^—^  domesiiGUB,  284. 

Qn/p't8j  sexual  differences  in  the  beak 
in,  359. 

Gunnacoes,  battles  of,  500;  canine 
teeth  of,  514. 

Gnanas,  strife  for  women  among  the, 
562 ;  polyandry  among  the,  593. 

Guanche  skeletons,  occurrence  of  the 
supra-condyloid  foramen  in  the 
humerus  of,  22. 

Gaaranys,  proportion  of  men  and 
women  among,  244 ;  colour  of  new- 
born children  of  the,  557 ;  beards 
of  the,  561. 

CueD«!,  A.,  on  the  sexes  of  Jlypery* 
t'lra,  251 

Guilding,  L.,  on  the  stridulation  of 
the  Locustidsc,  283. 


Guillemot,  varietr  of  the,  424. 

Guinea,  sheep  o4  with  males  only 
homed,  234. 

Guinea-fowl,  monogamous,  219  ;  occa- 
sional polygamy  of  the,  220 ; 
markings  of  the,  429. 

Guinea-pigs,  inheritance  of  the  effects 
of  operations  by,  603. 

Gulls,  seasonal  change  of  plumage  in, 
492  ;  white,  492. 

Gdnther,  Dr.,  on  paddle  of  CeratoduSy 
37  ;  on  hermaphroditism  in  SerrC' 
nuSf  162 ;  on  male  fishes  hatching 
ora  in  their  mouths,  163,  345 ;  on 
mistaking  infertile  female  fishes  for 
males,  249;  on  the  prehensile 
organs  of  male  Plagioetomous  fishes, 
331 ;  spines  and  brushes  on  fishes, 
331 ;  on  the  pugnacity  of  the  male 
salmon  and  trout,  332 ;  on  the 
relative  size  of  the  sexes  in  fishes, 
335 ;  on  sexual  differences  in  fishes, 
336  et  seq.;  on  the  genus  Ccdlio- 
nymus^  337 ;  on  a  protective  re- 
semblance in  a  pipe-fish,  344;  en 
the  genus  SofenoHomOf  346  ;  on  the 
coloration  of  frogs  and  toads,  349 ; 
combats  of  Testudo  elegans,  351 ; 
on  the  sexual  differences  in  the 
Ophidia,  351 ;  on  differences  of  the 
sexes  of  lizards,  354  et  aeq, 

Gynaniaa  lets,  ocellated  spots  of, 
428. 

Gypsies,  uniformity  of,  in  various 
parts  of  the  world,  193. 


Habits,  bad,  facilitated  by  familiarity, 
123 ;  variability  of  the  force  of, 
125. 

Hacke],  E.,  on  the  origin  of  man,  3  ; 
on  rudimentary  characters,  11 ;  on 
death  caused  by  inflammation  of 
the  vermiform  appendage,  21 ;  on 
the  canine  teeth  in  man,  40;  on 
the  steps  by  which  man  became  a 
biped,  52 ;  on  man  as  a  member  of 
the  Catarrhine  group,  155  ;  on  the 
position  of  the  Lemurida*,  157 ;  on 
the  genealogy  of  the  Mammalia, 
158;  on  the  lancelet,  159;  on  the 
transparency  of  pelagic  animals, 
261  ;  on  the  musical  powers  of 
women,  573. 
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Hagen,  H.,   and    Walsh,   B.  D.,  on 

American  Keuroptera,  254. 
Hair,  development  of,  in  man,  18; 
character  of,  supposed  to  be  deter- 
mined by  light  and  heat,  32 ;  distri- 
bution of,  in  man,  57, 600 ;  possibly 
removed  for  ornamental  purposes, 
58 ;  arrangement  and  direction  of, 
151 ;  of  the  early  progenitors  of 
man,  160;  different  texture  of,  in 
distinct  races,  167 ;  and  skin,  cor- 
relation of  colour  of,  197  ;  develop- 
ment of,  in  mammals,  530 ;  manage- 
ment o^  among  different  peoples, 
575;  great  length  of,  in  some 
North  American  tribes,  580 ;  elon- 
gation of  the,  on  the  human  head, 
603. 

Hairiness,  difference  of^  in  the  sexes 
in  roan,  559 ;  variation  of,  in  races 
of  men,  559. 

Hairs  and  excretory  pores,  numerical 
relation  of,  in  sheep,  198. 

Hairy  family,  Siamese,  601. 

Halbertsma,  Prof.,  hermaphroditbm 
in  Serranus,  162. 

Hamadryas  baboon,  turning  over 
stones,  101 ;  mane  of  the  male,  521. 

Hamilton,  C,  on  the  cruelty  of  the 
Kaffirs  to  animals,  118;  on  the 
engrossment  of  the  women  by  the 
Kaffir  chiefs,  595. 

Hammering,  difficulty  of,  49. 

Hancock,  A.,  on  the  colours  of  the 
nudibranch  MoUusca,  261,  264. 

Hands,  larger  at  birth,  in  the  chil- 
dren of  labourers,  33 ;  structure  of, 
in  the  quadrumana,  50  ;  and  arms, 
freedom  of,  indirectly  correlated 
with  diminution  of  canines,  53. 

Handwriting,  inherited,  88. 

Handyside,  Dr.,  supernumerary  mam- 
mt&  in  men,  37. 

Harcourt,  £.  Vernon,  on  Fnngilla 
cannabina  394. 

Harelda  glacialiSf  420. 

Hare,  protective  colouring  of  the, 
542. 

Hares,  battles  of  male,  500. 

Harlan,  Dr.,  on  the  difference  be- 
tween field-  and  house-slaves,  196. 

Harris,  J.  M.,  on  the  relation  of  com* 
plexion  to  climate,  195. 

,  T.  W.,  on  the  Katy-did  locust, 

283  J   on  the  stridulaiion  of  the 


-  grasshoppers,    286 ;    aa.    €Eco*r 
nioaliSf  289;  on   the   ooloariA; 
Lepidoptera,  314  ;  on  the  ookvr^ 
of  Satumia  lo^  316. 
Harting,spur  of  the  OmithorhrB-cr: 

502. 
Hartman,  Dr.,  on  the  singing  of  CA.-:i 
aepiendecim^  282. 

Hatred,  persistence  of^  112. 
Haughton,  S.,  on  n  Tartatioa  W  u. 
fi^r  poilicis  longug  in  man,  41 

Hawks,  feedings  orphan  nestling,  4 

Hayes,  Dr.,  on  the  diverging  of  sfe*!"- 
dogs  on  thin  ice,  75. 

Haymond,  R.,  on  the  drumming  r*:  *: 
male  Tctrao  umbeilwu^  375 ;  oa  u 
drumming  of  birds,  376. 

Head,  alter^  position  o^  to  suit  *: 
erect  attitude  of  man,  55 ;  haiiiis 
of^  in  man,   57 ;    processes  oC  s. 
male  beetles,  295 ;  artificial  alte- 
rations of  the  form  of  the,  583. 

Heame,  on  strife  for  women  am^ 
the  North  American  Ti*«tMf>g  3^1 ; 
on  the  North  Ameri<»n  I»iiift>' 
notion  of  female  beauty,  578 ;  re- 
peated elopements  of  a  North  Aeex- 
rican  woman,  597. 

Heart,  in  the  human  emhryo,  9. 

Heat,  supposed  effects  of,  32L 

HedOGotyUy  263. 

Hedge-warbler,  473;  yonng  of 
4ol. 

Heel,  small    projection    o£^ 
Aymara  Indians,  35. 

Hegt,  M.,  on  the  development  of  ti  1 
spurs  in  peacocks,  236. 

Heliconidse,  308;  mimicry  of,  k 
other  butterffies,  323. 

HeliopathMy  stridulation  peculiar  U 
the  male,  305. 

Helicthrix  auriathtct^  yonng  of^  467, 
468. 

Selix  pomcUiOj  example  of  individual 
attachment  in,  263. 

Hellins,  J.,  proportions  of  sexes  vi 
Lepidoptera  reared  by,  253. 

Helmholtz,  on  pleasure  derived  horn 
harmonies,  92 ;  on  the  vibration  of 
the  auditory  hairs  of  Crustacea. 
568;  the  physiology  of  harmonr, 
659. 

Hemiptera,  281. 

Henutragusy  beardless  in  both  iexe», 
531. 
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Hemslmch,  M.  von,  on  medial  mamma 

in  man,  37. 
Hepburn,  Mr.,  on  the  antnmn  song  of 

the  water-onxel,  370. 
Jicpiatvu  kumuli,  seznal  difference  of 

coloar  in  the,  316. 
Herbs,  poisonous,  avoided  bjr  animals, 

66. 
Hermaphroditism  of  embryos,  161. 
Jferodias  bubtUcus,  vernal  monlt  of, 

393. 
Heron,  Sir  R.,  on  the  haUts  of  pea- 
fowl, 418,  419,  443. 
■  love-gestnres  of  a,  380 
Herons,  decomposed  feathers  in,  385 ; 
breeding  plnmage   of,   391,    392 ; 
yonng    of   the,  481  ;    sometimes 
dimorphic,  484;  continued  growth 
of  crest  and  plumes  in  the  males  of 
aome,  485;   change  of  colour  in 
some,  494. 
HesperomyB  oognaius,  568. 
Hetasrina^  proportion  of  the  sexes  in, 
254;   difference  in   the  sexes  of, 
290. 
JTeteroceruSf  stridulation  of,  302. 
Hewitt,  Mr.,  on  a  game-cock  killing 
a  kite,  363 ;  on  the  recognition  of 
dogs  and  cats  by  ducks,  412 ;  on 
the  pairing  of  a  wild  duck  with  a 
pintail  drake,  415;  on  the  court- 
ship of  fowls,  417 ;  on  the  coupling 
of  pheasants  with  common  hens, 
420. 
Hilgendorf,  sounds  produced  by  crus- 
taceans, 274. 
Hindoo,  his  horror  of  breaking  his 

caste,  122,  124. 
Hindoos,  local  difference  of  stature 
among,   31 ;    difference    of,   from 
Europeans,   192;    colour    of   the 
beard  in,  558. 
Hipparchia  Janira,  319;  instability 

of  the  ocellated  spots  of,  428. 
Jlippoeampusj  dereiopment  of,  163; 
marsupial  receptades  of  the  male, 
346. 
-^—  minor,  202. 
Hippopotamus,  nakedness  of,  56. 
Hips,  proportions  of,  in  soldiers  and 

sailors,  32. 
Hodgson,  S.,  on  the  sense  of  duty,  97. 
Hofiberg,  on  the  horns  of  the  rein- 
deer, 503;   on  sexual   preferences 
shown  by  reindeer,  525. 


Hofflnan,  Prof.,  protective  colours, 
281 ;  fighting  of  frogs,  350. 

Hog-deer,  546 

Hog,  wart-,  519;  river-,  520. 

Holland,  Sir  H.,  on  the  effects  of  new 
diseases,  182. 

Homologous  structures,  correlated 
variation  of,  43. 

Homoptera,  281 ;  stridulation  of  the, 
and  Orthoptera,  discussed,  288. 

Honduras,  Quiscaha  major  in,  248. 

Honey-buzzard  of  India,  variation  in 
the  crest  of^  424. 

Honey-suckers,  moulting  of  the,  392 ; 
Australian,  nidification  of,  454. 

Honour,  law  of,  121. 

Hooker,  Dr.,  forbearance  of  elephant 
to  his  keeper,  104 ;  on  the  colour 
of  the  beard  in  man,  558. 

Hookham,  Mr.,  on  mental  concepts  in 
animals,  83. 

Hoolock  Gibbon,  nose  of,  150. 

Hoopoe,  371 ;  sounds  produced  by  the 
male,  376. 

ffoplopierut  armatft$,  wing-spurs  of, 
366. 

Hombill,  African,  inflation  of  the 
neck-wattle  of  the  male  during 
courtship,  383. 

Hombills,  sexual  difference  in  the 
colour  of  the  eyes  in,  425 ;  nidifi- 
cation and  incubation  of,  454. 

Home,  C,  on  the  rejection  of  a 
brightly-coloured  locust  by  lizards 
and  birds,  289. 

Horns,  sexual  differences  of,  in  sheep 
and  goats,  230 ;  loss  of,  in  female 
merino  sheep,  231 ;  development 
of,  in  deer,  233;  development  of, 
in  antelopes,  234;  from  the  head 
and  thorax,  in  male  beetles,  297 ; 
of  deer,  503,  506,  515;  and  canine 
teeth,  inverse  development  of, 
514. 

Horse,  fossil,  extinction  of  the,  in 
South  America,  191 ;  polygamous, 
217;  canine  teeth  of  male,  502; 
winter  change  of  colour,  542. 

Horses,  rapid  increase  of,  in  South 
America,  47 ;  diminution  of  canine 
teeth  in,  53;  dreaming,  74;  of 
the  Falkland  Islands  and  Pam- 
pas, 181 ;  numerical  proportion  of 
the  sexes  in,  215,  216 ;  lighter  in 
winter    in    Siberia,    229;    scxno' 
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prelsrencM  in,  524;  pvring  pre- 
ferently  with  those  of  the  same 
colour,  540 ;  nnmjerical  proportion 
of  male  and  female  births  in,  245 ; 
formerly  striped,  547. 

Hottentot  women,  peculiarities  of^l74. 

Hottentots,  lice  of,  170 ;  readily  be- 
come musicians,  570;  notions  of 
female  beauty  of  the,  578 ;  eom- 
pression  of  noee  by,  583. 

Hough,  Dr.  S.,  men's  temperature 
more  variable  than  women's,  224 ; 
proportion  of  sexes  in  man,  243. 

House-slaves,  difference  of,  from  field- 
slaves,  196. 

Houzeau,  on  the  baying  of  the  dog, 

I  75;  on  reason  in  dogs,  76;  birds 
killed  by  telegraph  wires,  80 ;  on 
the  cries  of  domestic  fowls  and 
parrota,  85,  87;  animals  feel  no 
pity,  102 ;  suicide  in  the  Aleutian 
islands,  117. 

Howorth,  H.  H»,  extinction  of  savages, 
183. 

Huber,  P.,  on  ants  playing  together, 
69 ;  on  memory  in  ants,  74 ;  on  the 
intercommunication  of  ants,  89 ;  on 
the  recognition  of  each  other  by 
ants  after  separation,  292. 

Hue,  on  Chinese  opinions  of  the  ap- 
pearance of  Europeans,  578. 

Huia,  the,  of  New  Zealand,  208. 

Human,  man  classed  alone  in  a,  king- 
dom, 147, 

— ^  sacrifices,  96. 

Humanity,  unknown  among  some 
savages,  118 ;  deficiency  of,  among 
savages,  123. 

Humboldt,  A.  von,  on  the  rationality 
of  mules,  78 ;  on  a  parrot  preserv- 
ing the  lanffuage  of  a  lost  tribe, 
181;  on  the  ooemetic  arts  of 
savages,  574;  on  the  exaggeration 
of  natural  characters  by  man,  582 ; 

!  on  the  red  painting  of  American 
Indians,  583. 

Hume,  D.,  on  sjrmpathetic  feelings, 
109. 

Humming-bird,  racket-shaped  feathers 
in  the  tail  of  a,  384 ;  display  of 
plumage  by  the  male,  394. 

Humming-birds,  ornament  their  nests, 
92,  413;  polygamous,  219;  pro- 
portion of  the  sexes  in,  248,  488  ; 
sexual   differences  in,  359,    442; 


pugnacity  of  male,  360 ;  MariitHJ 
primaries  of  male,  378;  osimntitG 
of  the  sexes  of,  387 ;  display  by,  441  : 
nidification  of  the,  453 ;  eol^os  ^' 
female,  453 ;  young  ot^  487. 

Humphreys,  H.  N.,  on  ike  habits  ^z 
the  stickle-back,  220,  332. 

Hunger,  instinct  of,  112. 

Huns,  ancient,  flatteaini;  ol'  the  ^h 
by  the,  583. 

Hunter,  J.,  on  the  number  of  speo 
of  man,  174 ;  on  aecondaiy  aexsi. 
characters,  207 ;  on  the  gesi^ 
behaviour  of  female  ifc»<M««l«  doiij 
courtehip,  222 ;  on  the  mnsdes  : 
the  larynx  in  song-birds,  371 :  -: 
the  curled  frontal  hair  of  the  W.. 
531 ;  on  the  rejection  of  an  as  *- 
a  female  zebra,  540. 

Hunter,  W.  W.,  on  the  reoeni  n:i, 
increase  of  the  Santali,  45 ;  ce  ti: 
Santali,  192. 

Huss,  Dr.  Max,  on  raamnmrT  gUaK 
162. 

Hassey,  Mr.,  on  a  partridge  distin- 
guishing persons,  412. 

Hutchinson,  CoL,  example  of  leasM^ 
ing  in  a  retriever,  78. 

Hutton,  Capt.,  on  the  nude  wild  gt<£: 
falling  on  his  horns,  507. 

Huxley,  T.  H.,  on  the  stractsril 
agreement  of  man  with  the  api>. 
2 ;  on  the  agreement  of  the  bnis 
in  man  with  that  of  lower  animsis 
6 ;  on  the  adult  age  of  the  ona^. 
8;  on  the  embryonie  dsveiopmest 
of  man,  9 ;  on  Uie  origin  of  maa. 
3,  11 ;  on  variation  in  the  sknlls  t: 
the  natives  of  AustraUa,  26;  ol 
the  abductor  of  the  fifth  meta- 
tarsal in  apes,  42 ;  on  the  nato. 
of  the  reasoning  power,  77 ;  on  th^ 
position  of  man,  150 ;  on  the  sal- 
orders  of  primates,  152;  on  the 
Lemuridae,  157 ;  on  the  Dinosaoru. 
158  ;  on  the  amphibian  affinities  ci 
the  Ichthyosaurians,  159 ;  on  vai> 
ability  of  the  skull  in  certain  nct» 
of  man,  174 ;  on  the  races  of  man, 
176 ;  supplement  on  the  brain,  199. 

Hybrid  birds,  prod  act  ion  of,  414. 

Hydrophobia  communicable  between 
man  and  the  lower  animals,  7. 

ffydroponUf  dimorphism  of  females 
of,  276. 
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JSj^phus  pwcmus,  546. 

IfyffroffonU9y  345. 

Hyla,  singing  species  of,  350. 

£fykbates,  alwence  of  the  thumb  in,  51 ; 
upright  progression  of  some  species 
o^   52;  maternal   affaction  in  a, 

I  70;  direction  of  the  hair  on  the 
arms  of  species  of^  151 ;  females  of, 
less  hairy  below  than  males,  558. 
■'  agHitj  51 ;  hair  on  the  arms  of, 
151 ;  musical  voice  of  the,  527  ; 
superciliary  ridge  of,  558 ;  roice  of, 
567. 

— ^  hoohck,  seznal  difference  of 
colour  in,  537. 

— —  tor,  51 ;  hair  on  the  arms  of, 
151. 

— ^-  leudacta,  51 ;  song  of,  568. 

— — ^  syndactylus,  51 ;  laryngeal  sac 
of,  527. 

SylopkUa  prasmana^  308. 

Hymenoptera,  291 ;  large  size  of  the 
oerebnl  ganglia  in,  54;  classifica- 
tion of,  148 ;  seziial  differences  in 
the  wings  of,  277 ;  aculeate,  rela- 
tiye  size  of  the  sexes  of,  279. 

Hymenopteron,  parasitic,  with  a 
sedentary  male,  221. 

ffycmoschus  aquatieus,  547. 

HyperythrOj  proportion  of  the  sexes 
in,  251. 

Hypogymna  dispar^  sexual  difference 
of  colour  in,  316. 

HypopynjLf  coloration  of,  815. 


ibex,  male,  iklling  on  his  horns,  508 ; 
beard  of  the,  531. 

Ibis,  white,  change  of  colour  of 
naked  skin  in,  during  the  breeding 
season,  389  ;  scarlet,  young  of  the, 
481. 

—  tonfa/tM,  age  of  mature  plumage 
in,  483;  breeding  in  immature 
plumage,  484. 

Ibises,  decomposed  feathers  in,  385; 
white,  492 ;  and  black,  493. 

Ichneumouidte,  difierence  of  the  sexes 
in,  292. 

IchlhycpierygiOf  37. 

Ichthyosaurians,  159. 

Idiots,. microcephalous,  their  charac- 
ters and  habits,  35 ;  hairiness  and 
animal  nature  of  their  actions,  3G  ; 


microcephalous,  imitatiye  Acuities 
of,  87. 

Igwma  ivhercukOOy  354.     :^ 

Iguanas,  354.  ^ 

lUegitimate  and  legitimate  children, 
proportion  of  the  sexes  in,  244. 

Imagination,  existence  of,  in  animals, 
74. 

Imitation,  68 ;  of  man  by  monkeys, 
72 ;  tendency  to,  in  monkeys,  micru- 
cephalous  idiots  and  savages,  87 ; 
influence  of,  129. 

Immature  plumage  of  birds,  463, 466. 

Implacentata,  157. 

Implements,  employed  by  monkeys, 
81;  fashioning  of,  peculiar  to 
man,  82. 

Impregnation,  period  of,  influence  of, 
upon  sex,  245. 

Improvement,  progressive,  man  alone 
supposed  to  be  capable  of,  79. 

Incisor  teeth,  knocked  out  or  filed  by 
some  savages,  575. 

Increase,  rate  of,  44;  necessity  of 
checks  in,  47. 

Indecency,  hatred  of,  a  modem  virtue, 
119. 

India,  difBculty  of  distinguishing  the 
native  races  of,  167;  Cyprjnid;e 
of,  343;  colour  of  the  beard  iu 
races  of  men  of,  558. 

Indian,  North  American,  honoured 
for  scalping  a  man  of  another  tribe, 
117. 

Individuality,  in  animals,  83. 

Indopkua  carUata^  colours  of  the 
sexes  of^  458. 

Infanticide,  prevalence  of,  46,  117, 
256  ;  supposed  cause  of,  577 ;  pre- 
valence and  causes  of,  591  et  seq. 

Inferiority,  supposed  physical,  of 
man,  64. 

Inflammation  of  the  bowels,  occur- 
rence of,  in  Cefnu  Azanxy  7. 

Inheritance,  27;  of  long  and  short 
sight,  33 ;  of  effects  of  use  of  vocal 
and  mental  organs,  88 ;  of  moral 
tendencies,  123,  126;  laws  of, 
227)  sexual,  232;  sexually  limi- 
ted, 444. 

Inquisition,  influence  of  the,  141. 

Insanity,  hereditary,  28. 

Insect,  fossil,  from 'the  Devonian,  280. 

Insect! vora,  534 ;  absence  of  secon  < 
sexual  characters  in,  218. 
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Insects,  rulative  size  of  the  cerebral 
gAuglia  in,  54;  male,  appearance 
of,  before  the  females,  212  ;  porsuit 
of  female,  by  the  males,  221 ;  period 
of  development  of  sexual  characters 
in,  236;  secondary  sexual  cha- 
racters of,  274 ;  stridulation,  566. 

Insessorcs,  vocal  organs  of,  370. 

Instep,  depth  o^  in  soldiers  and 
sailors,  32. 

Instinct  and  intelligence,  67. 

f    migratorv,    vanquishing    the 

maternal,  107*,  113. 

Instinctive  actions,  the  result  of  in- 
heritance, 105. 

impulses,  difference  of  the  force 

of,  110,  111 ;  and  moral  impulses, 
alliance  of,  110. 

Instincts,  G6 ;  complex  origin  of, 
through  natural  selection,  67; 
possible  origin  of  some,  67;  ac- 
quired, of  domestic  animals,  104 ; 
variability  of  the  force  of^  107 ; 
difference  of  force  between  the 
Kodal  and  other,  111,  126  ;  utilised 
for  new  purposes,  571. 

Instrumental  music  of  birds,  375, 378. 

Intellect,  influence  of,  in  natural 
selection  in  civilised  society,  136. 

Intellectual  Acuities,  their  influence 
on  natural  selection  in  man,  127  ; 
probably  perfected  through  natural 
selection,  128. 

Intelligence,  Mr.  H.  Spencer  on  the 
dawn  of,  67. 

Intemperance,  no  reproach  among 
savages,  119;  its  destructiveness, 
137. 

Intoxication  in  monkeys,  7. 

fphiaa  gkuicippe,  313. 

Iris,  sexual  difference  in  the  colour  of 
the,  in  birds,  383,  425. 

Ischio-pubic  fhuscle,  41. 

Ithajinis  cruentus,  number  of  spurs 
in,  364. 

Ialu8,  tarsal  suckers  of  the  males  of, 
274 

J. 

Jackals  le<irning  from  dogs  to  bark, 

73. 
Jnck-snipe,  coloration  of  the,  491 
Jacquinot,  ou  the  number  of  species 

of  man,  174. 
Taeger,  Di-.,  l«ngth  of  bones  increased 


from  carrying  weights,  32 ;  oa  tk-. 
difficulty  of  approaching  herds  -. 
wild  animals,  100 ;  male  Silrer- 
pheasant,  rejected  when  his  fi^ 
mage  was  spoilt,  419. 

Jaguars,  black,  539. 

Janson,  £.  W.,  on  the  proportieis  *< 
the  sexes  in  Tbmicus  v&iomu,  233; 
on  stridnlant  beetles,  302. 

Japan,  encouragement  of  liccntiM^ 
ness  in,  46. 

Japanese,  general  beaxdlessness  of  tkf . 
560 ;  aversion  of  the,  to  whiskerN 
581. 

Jardine,  Sir  W.,  on  the  Argus  pk»- 
sant,  384,  403. 

Jarrold,  Dr.,  on  modificatioiis  of  tk 
skull  induced  by  unnatnral  positi'4, 
56. 

Jarves,  Mr.,  on  infanticide  in  Xy. 
Sandwich  Islands,  257. 

Javans,  relative  height  of  the  sexe 
of,  559 ;  notions  of  female  beaetr, 
580. 

Jaw,  influence  of  the  moscles  of  titf, 
upon  the  physiognomy  of  the  ape«, 
54. 

Jaws,  smaller . proportionate! j  to  tk 
extremities,  33;  infioence  of  food 
upon  the  size  of,  33;  dimiantioe 
of,  in  man,  53;  in  man,  reduc»i 
by  correlation,  562. 

Jay,  young  of  the,  481;  Ganads, 
young  of  the,  481. 

Jays,  new  mati»  found  by,  407 ;  dis- 
tinguishing persons,  412. 

Jeffrevs,  J.  Gwyn,  on  the  form  of  the 
shell  in  the  sexes  of  the  Gastero- 
poda, 262 ;  on  the  influence  of  light 
upon  the  ooloun  of  shells,  263. 

Jelly-fish,  bright  coloun  of  some, 
260. 

Jenner,  Dr.,  on  the  voice  of  the  rook, 
375 ;  on  the  finding  of  new  mates  by 
magpies,  407 ;  on  ratardation  of  the 
generative  functions  in  birds,  409. 

Jenyns,  L.,  on  the  desertion  of  their 
young  by  swallows,  108 ;  on  male 
birds  singing  after  the  proper 
season,  409. 

Jerdon,  Dr.,  on  birds  dreaming,  74; 
on  the  pugnncity  of  the  male  bul- 
bul,  360 ;  on  the  pugnacity  of  the 
male  OHygomis  guhrisj  363 ;  on 
the  spurs  of  QaUoperdix^  364 ;   on 
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the  babiti}  of  Lobicanellua,  366 ;  on 
the  spoonbill,  374;  on  the  dram- 
ming of  the  Kalij-pheaiant,  376 ; 
on  Indian  bustards,  378;  on  Otia 
bengalensis,  381 ;  on  the  ear-tufts 
of  Sypheoiides  auritiu,  384 ;  on  the 
double  moults  of  certain  birds,  391 ; 
on  the  moulting  of  the  honey- 
suckers,  392;  on  the  moulting  of 
bustards,  plorers,  and  drongos,  393 ; 
on  the  spring  change  of  colour  in 
some  finches,  393;  on  display  in 
male  birds,  394 ;  on  the  display  of 
the  under-tail  coverts  by  the  male 
bulbul,  402 ;  on  the  Indian  honey- 
bnzxoid,  424 ;  on  sexual  differences 
in  the  colour  of  the  eyes  of  horn- 
bills,  425 ;  on  the  markings  of  the 
Tragopan  pheasant,  428;  on  the 
nidification  of  the  Orioles,  453  ;  on 
the  nidiHcation  of  the  hombills, 
454 ;  on  the  Sultan  yellow-tit,  458 ; 
on  PaicBomisjavanicut,  461 ;  on  the 
immature  plumage  of  birds,  465 
et  aeq, ;  on  representative  species  of 
birds,  468 ;  on  the  habits  of  Ttumix, 
476 ;  on  the  continued  increase  of 
beauty  of  the  peacock,  485;  on 
coloration  in  the  genus  PakBomiSy 
494. 

Jerons,  W.  S.,  on  the  migrations  of 
man,  47. 

Jews,  ancient  use  of  flint  tools  by  the, 
145;  uniformity  of,  in  various 
]iarts  of  the  world,  193 ;  numerical 
proportion  of  male  and  female 
births  among  the,  243;  ancient, 
tattooing  practised  bv,  574. 

Johnstone,  Lieut.,  on  the  Indian  ele- 
phant, 218. 

JoUofs,  flue  appearance  of  the,  587. 

Jones,  Albert,  proportion  of  sexes  of 
Lepidoptera,  reared  by,  253. 

Juan  Fernandez,  humming-birds  of, 
487. 

JunoiUn,  sexual  differences  of  colour- 
ing in  lipecies  of,  310. 

Jupiter,  comparison  with  Assyrian 
effigicK,  581. 


Kaffir  skull,  occurrence  of  the  dia- 
stema in  a,  40. 
Kaffirs,  their  cruelty  to  animals,  118  ; 


lice  of  tlie,  170;  colour  of  the, 
579;  engrossment  of  the  hand- 
somest women  by  the  chiefs  of  the, 
595 ;  marriage-customs  of  the,  598. 

Kalij-pheasant,  drumming  of  the 
male,  375 ;  young  of,  468. 

Katiima,  resemblance  of,  to  a  vrithered 
leaf,  311. 

Kalmucks,  general  beardlessness  of, 
560;  aversion  of,  to  hairs  on  the 
face,  581 ;  marriage-customs  of 
the,  598. 

Kangaroo,  great  red,  sexual  difference 
in  the  colour  of,  533. 

Kant,  1mm.,  on  duty,  97 ;  on  self- 
restraint,  110;  on  the  number  of 
species  of  man,  174. 

Katy-did,  stridulation  of  the,  283. 

Keen,  Dr.,  on  the  mental  powers  of 
snakes,  352. 

Keller,  Dr.,  on  the  difficulty  of 
fashioning  stone  implements,  49. 

Kent,  W.  S.,  elongation  of  dorsal  fin 
of  CaUionymu8  lyrci,  336 ;  court- 
ship of  Xofrms  mixtus,  341 ;  colours 
and  courtship  of  Cuntharus  liiieatus, 
341. 

Kestrels,  new  mates  found  by,  408. 

Kidney,  one,  doing  double  work  in 
disease,  32. 

King,  W.  R.,  on  the  vocal  organs  of 
Tetrao  cupidoy  371 ;  on  the  drum- 
ming of  grouse,  376 ;  on  the  rein- 
deer, 503;  on  the  attraction  of 
male  deer  by  the  voice  of  the 
female,  526. 

King  and  Fitzroy,  on  the  marriage- 
customs  of  the  Fuegians,  599. 

King-crows,  nidification  of,  453. 

Kingfisher,  37 1 ;  racket-shaped  feathers 
in  the  tail  of  a,  384. 

Kingfishers,  colours  and  nidification 
of  the,  455,  457,  459 ;  immature 
plumage  of  the,  407,  468 ;  young 
of  the,  481. 

King  Lory,  457  ;  immature  plumage 
of  the,  467. 

Kingsley,  C,  on  the  sounds  produce.1 
by  Umbrmoy  347. 

Kirby  and  Spence,  on  sexual  differ- 
ences in  the  length  of  the  snout  in 
Curcnlkonidc,  208;  on  the  court- 
ship of  insects,  221 ;  on  the  elytra 
of  J>yti$cu8,  276 ;  on  peculiarities 
in  the  legn  of  male  insects,  27^ 
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on  the  reUtWe  sixe  of  the  sexes  in 
insects,  279;  on  the  Folgoridae, 
281;  on  the  habits  of  Ttrmites, 
291 ;  on  difference  of  colour  in  the 
sexes  of  beetles,  294 ;  on  the  horns 
of  the  male  lamellicom  beetles, 
297  ;  on  hornlike  processes  in  male 
Carcnlionidae,  299 ;  on  the  pug- 
nacitj  of  the  male  stag-beetle,  299. 
Kite,  killed  by  a  game-cock,  363. 
Knot,  retention  of  winter  plumage  hy 

the,  391 
Knox,  R.,  on  the  semilunar  fold,  17  ; 
on  the  occurrence  of  the  snpra- 
oondyloid  foramen  in  the  humerus 
of  man,  21 ;  on  the  features  of  the 
young  Memnon,  168. 
Koala,  length  of  the  ccecum  in,  20. 
Kobus  eUijmpiynmiUf  proportion  of 

the  sexes  in,  247. 
Kolreuter,  on  the  sterility  of  hybrid 

plants,  172. 
Koodoo,  development  of  the  horns  of 

the,  234 ;  markings  of  the,  543. 
Koppen,  F.  T.,  on  the  migratory  lo- 
cust, 288. 
Kordofiui,  protuberances   artificially 

produced  by  natires  of,  574. 
Koraks,  marriage  customs  o(  598. 
Korte,  on  the  proportion  of  sexes  in 
locusts,  254 ;  Russian  locusts,  283. 
Kovalersky,  A.,  on   the  affinity  of 
the  AscifUa  to  the  Yertebmta,  159, 
160. 

,  W.,  on  the  pugnacity  of  the 
male  capercailxie,  363;  on  the 
pairing  of  the  capercailxie,  367. 
Krauae,  on  a  oonroluted  body  at  the 
extremity  of  the  tall  in  a  Jfaoacus 
and  a  cat,  23. 
Kupffer,  Prof.,  on  the  affinity  of  the 
Ascidia  to  the  Vertebrata,  160. 

£. 

Ziobidocera  2>artom«s  prehensile  organs 
of  the  male,  266 

Labnts,  splendid  colours  of  the  species 
of,  342. 

-— ~- murius^  sexual  differences  iui 
337,  341. 

paw,  342. 

Lacertilia,  sexual  differences  of,  354, 

LafVesnaye,  M.  dc,  on  birds  of  para- 
dise, 385. 


Lamarck,  on  the  origin  of 

Lamellibranohiata,  262. 

Laraellioom  beetlea,  hom-like  pv^ 
ceases  firom  the  head  and  thorax  U, 
295,  298 ;  influenee  of  aexiua  sek(.> 
tion  on,  301. 

Lamellioomia,  stridnlation  at,  808. 

Lament,  Mr.,  on  the  toaka  of  tb* 
walrus,  502;  on  the  use  ef  ^ 
tusks  by  the  walma,  513 ;  on  t^ 
bUddei^nose  seal,  528. 

Lampomia  porph^frurtu^  oolons  d 
the  female,  454. 

Lampyrids,  dlstastafnl  to  maamalv 
277. 

Lancelet,  159,  165. 

Landois,  H.,  gnats  attracted  by  soaai 
280;  on  the  production  of  soead 
by  the  Gicadse,  281 ;  on  the  atxidn- 
lating  organ  'of  tho  cricketa,  284 ; 
on  Jkcticm,  285 ;  on  the  siridala- 
ting  organs  of  the  Acridiidse,  286 ; 
stridnlating  apparatna  in  Qrth4^ 
tera,  288  ;  sounds  prodneed:  by 
Atropus,  291 ;  on  the  atridalatiak 
of  NecrophoruB,  302 ;  on  the  stridn- 
lant  organ  of  Cerwnbyx  htro9, 303 ; 
on  the  stridulant  organ  of  (7eo- 
tnijMS,  303;  on  the  atridnlatiof 
organs  in  the  Coleoptera,  304 ;  ou 
the  ticking  of  ilfieftiiim,  306. 

Landor,  Dr.,  on  remorse  for  not  obey- 
ing tribal  custom,  114. 
Language  an  art,  86 ;  articnlate,  origin 
o^  86 ;  relation  of  the  progress  o^ 
to  the  deyelopment  of  the  brain, 
87 ;  effects  of  inheritance  in  pro- 
duction of,  88  ;  complex  structure 
of,  among  barbarous  nations,  91; 
natural  selection  in,  91 ;  gesture, 
178  ;  primeval,  180 ;  of  a  lost  tribe 
preserved  by  a  parrot,  181. 
Languages,  presence  of  rudiments  in, 
90 ;  classification  of;  90 ;  variability 
of,  90 ;  crossing  or  blending  o^  90 ; 
complexity  of,  no  test  of  perftction 
or  proof  of  special  creation,  92 ;  re- 
semblance of,  evidence  of  oommo- 
nity  of  origin,  148. 

—  and  species,  identity  of  evidence 
of  their  gradual  development,  90. 

Xanmi,  462;   characters  of  yonng, 
464. 

ruha,    anomalous    yonng  of, 
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X..anke8Ur,  E.  R.,  on  comparatire  Ion* 
gerity,  133,  136;  on  the  destmc- 
tive  effects  of  intemperanoe,  137. 
I^anago,  of  the  human  fatos,    19, 

600. 
Lappottian  language,  highly  artificial, 

91. 
l^ark,  pi^oportion  of  the  sexes  in  the, 

248 ;  female,  singing  of  the,  370. 
Irfirks,  attracted  by  a  mirror,  413. 
Lartet,  E.,  comparison  of  cranial  ca- 
pacities of  sknlls  of  recent  and 
tertiary  mammals,  65 ;  on  the  size 
of  the  brain  in  mammals,  81 ;  on 
JJryopithecus,  155 ;  on  pre-historic 
flutes,  570. 
fMTuSf  seasonal  change  of  plnmage  in, 

492. 
Larra,  luminous,  of  a  Brazilian  beetle, 

278. 
Larynx,  muscles  of  the,  in  song-birds, 

371. 
Lusiocampa   quercitSf    attraction    of 
males  by  the  female,  252 ;  sexual 
difference  of  colour  in,  316. 
Latham,  R.  0.,  on  the  migrations  ef 

man,  48. 
Latooka,  perforation  of  the  lower  lip 

by  the  women  of,  576. 
lAurillaixl,  on  the  abnormal  division 

of  the  malar  bone  in  man,  39. 
Lawrence,  W.,  on  the  superiority  of 
savages  to  Europeans  in  power  of 
sight,  33 ;  on  the  colour  of  negro 
infants,  558 ;  on  the  fondness  of 
sarages    for  ornaments,  578 ;  on 
beardless  races,  581 ;  on  the  beauty 
of  the  English  aristocracy,  586. 
Layard,  E.  £.,  on  an  instance  of  ra- 
tionality in  a  cobra,  352 ;  on  the 
pugnacity  of  Qalhu  Stanleyt,  363. 
Laycock,  Dr.,  on  rital  periodicity,  8 ; 

theroid  nature  of  idiots,  36. 
Leaves,  autumn,  tints  useless,  262. 
Lecky,  Mr.,  on  the  sense  of  duty,  97  ; 
on  suicide,  117 ;  on  the  practice  of 
celibacy,   119;    his    view  of   the 
crimes  of  savages,   119  ;    on  the 
gradual  rise  of  morality,  125. 
Leconte,  J.  L.,  on  the  stridulant  organ 
in  the  Goprini  and  Dynastini,  303. 
Lee,  H.,  on  the  numerical  proportion 

of  the  sexes  in  the  trout,  249. 
Leg,  calf  of  the,  artificially  modified, 
574, 


Legitimate  and  illegitimate  children, 
proportion  of  the  sexes  in,  244. 

Legs,  variation  of  the  length  of  the,  in 
man,  26;  proportions  of^  in  sol- 
diers and  sailors,  82;  front,  atro- 
phied in  some  male  butterflies,  277  ; 
peculiarities  of^  in  male  insects,  277. 

Leguay,  on  the  occurrence  of  the 
supra«oondyloid  foramen  in  the 
humerus  of  man,  22. 

**  Lek  "  of  the  black-oook  and  caper- 
cailzie, 405. 

Lemoine,  Albert,  on  the  origin  of  lan- 
guage, 87. 

Lnnur  maoaco,  sexual  difference  of 
colour  in,  537. 

Lemuridxe,  152 ;  ears  of  the,  15 ; 
variability  of  the  muscles  in  the, 
41 ;  position  and  derivation  of  the^ 
157 ;  their  origin,  165. 

Lemurs,  uterus  in  the,  88. 

Lenguas,  disfigurement  of  the  ears  of 
the,  575. 

Leopards,  black,  539. 

Lepidoptera,  307  ;  numerical  proper^ 
tions  of  ti^e  sexes  in  the,  250; 
colouring  of,  308 ;  ooellated  spots 
of,  427. 

Lepidotiren^  159,  165. 

Leptalides,  mimicry  of,  325. 

LeptorhywAuB  angustatut,  pugnacity 
of  male,  299. 

Zepiura  Uaiocea,  difference  of  colour 
in  the  sexes  of,  294. 

Leroy,  on  the  wariness  of  young  foxes 
in  hunting-districts,  80;  on  the 
desertion  of  their  young  by  swal- 
lows, 108. 

Leslie,  D.,  marriage  customs  of  Kafiirs, 
598. 

Lesse,  valley  of  the,  22. 

Lesson,  on  the  birds  of  paradise,  219, 
408 ;  on  the  sea-elephant,  528. 

Lessons,  M.,  observations  on  Serranas, 
162. 

Ldhrus  cephiMeSf  pugnacity  of  the 
males  of,  297,  300. 

Leuckart,  R.,  on  the  vesicula  prosta- 
tica,  24 ;  on  the  influence  of  the 
age  of  parents  on  the  sex  of  off- 
spring, 245.  ' 

Levator  elavkidcB  muscle,  42. 

Libellula  depresta,  colour  of  the  male, 
290. 

Libellulidie,  relative  site  of  the  sexes 
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o(f  279 ;  difierence  in  the  sexes  o£ 
290. 

Uoe  of  domestic  auimala  and  man, 
169. 

lioentioDsness,  a  check  upon  popula- 
tion, 46;  preralenoe  of,  among 
savages,  119. 

Lichtenstein,  on  C/tera  ptvgne,  419. 

Life,  inheritance  at  corresponding 
periods  of,  22^  232. 

Light,  effects  on  complexion,  32 ;  in- 
fluence of,  upon  th«  colours  of 
shells,  263. 

Lilford,  Lord,  the  ruff  attracted  bj 
bright  objects,  413. 

Limota  lapponka,  47.8. 

Linaria^  462. 

mofdana,  248. 

Lindsay,  Dr.  W.  L.,  diseases  commu- 
nicated from  animals  to  man,  7; 
madness  in  animals,  79;  the  dog 
considers  his  master  his  God,  96. 

Linncus,  riews  of,  as  to  the  position 
of  man,  149. 

Linnet,  numerical  proportion  of  the 
sexes  in  the,  248 ;  crimson  fore- 
head and  breast  of  the,  394 ;  court- 
ship of  the,  401. 

Lion,  polygamous,  218 ;  mane  of  the, 
defensive,  521 ;  roaring  of  the,  526. 

Lions,  striped  of  young,  464. 

Lips,  piercing  of  the,  by  savages,  575. 

LUhobitUf  prehensile  appendages  of 
the  female,  274. 

LithosiOf  coloration  in,  314. 

Littorina  littorm,  262. 

Livingstone,  Dr.,  manner  of  sitting  of 
gorilla,  151 ;   on  the  influence  of 
dampness  and  dryness  on  the  colour 
of  the  skin,  193 ;  on  the  liability 
of  negroes  to  tropical  fevers  after 
residence  in  a  cold  climate,  194; 
on  the  spur-winged  goose,  364 ;  on 
weaver-birds,  376;  on  an  African 
night-jar,  384,  403  ;  on  the  battle- 
scars  of  South  African  male  mam-  * 
mals,  500 ;  on  the  removal  of  the 
upper  incisors  by  the  Batokns,  575; 
on  the  perforation  of  the  upper  lip 
by  the    Makalolo,  576;    on    the 
Banyai,  579. 

Livonia,  numerical  proportiqn  of  male 
and  female  births  in,  215,  243. 

Lizardii,    relative   size  of  the  sexes 
of,  354 ;  gular  pouches  of,  354, 


Uoyd,  L.,  on  the  polygamy   of  tl- 
capercailxie  and  bastard,  219;    = 
the  numerical  proportioa    of  ti' 
aexes  in  the  capercailsie  aad  bU;-;.- 
cock,  248;   on  th«  salmon,    3.i  : 
on  the  colours  of  the  aea-eeorj'^a. 
337;    on  the   pagnacitj   of  nul- 
grouse,  364;    on   the    capcrcai.' ' -: 
and  black-cock,  3S6,  370;  oa  x^ 
call  of  the  capercailzie^   373 ;  vc 
assemblages  of  grouse  and  8atf>-\ 
405;  on  the  pairing  of  a  shirii- 
drake  with  a  common  dock,  4U; 
on  the  battles  of  seala,  500 ;  oa  U« 
elk,  507. 

LdbicanelluSj  wing-span  in,  366. 

Local  influences,  effect  o^  upon  sti- 
ture,  31. 

Lockwood,  Mr.,  on  the  deTalopine2t 
o(  ffippooampuSf  163. 

>,  Rev.  S.,  musical  mooae,  56'^. 

Locust,  bright-coloured,   rejected  he 
lizards  and  birds,  289. 

f  migratory,  283;  selection  br 

female,  283. 

Locusts,  proportion  of  sexes  in,  234 ; 
stridulation  of;  284. 

Locustidc,  stridulation  of  the,  3.<2, 
284 ;  descent  of  the,  283. 

Longicom  beetles,  difference  of  the 
sexes  of,  in  colour,  294 ;  stxidulji- 
Uon  of,  303. 

Lonsdale,  Mr.,  on  an  example  of  per- 
sonal attachment  in  IMue  poaijtii, 
263. 

Lophobranchii,  marsupial  receptaclei 
of  the  males,  346. 

Lophophoru9,  habits  of,  420. 

JjopKw'ina  cUra,  sexusi  difference  in 
coloration  of,  491. 

LophomU  omalua,  387. 

Lord,  J.  K.,  on  Sahno  lyeaodony  333. 

Lory,  King,  457  ;  immature  plumage 
of  the,  467. 

Love-antics  and  dances  of  birds,  380. 

Lowne,  B.  T.,  on  Muxa  vomttorii, 
54,  280. 

LoxiGf  cluiracters  of  young  of,  46  i. 

Lubbock,  Sir  J.,  on  the  antiquity  of 
roan,  2  ;  on  the  origin  of  maa,  3 ; 
on  the  mental  capacity  of  savages, 
65 ;  on  the  origin  of  implemeots, 
82 ;  on  the  simplification  of  lan- 
guages, 92  ;  OQ  the  absence  of  the 
idea  of  God  among  certain  race«  oC 
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raen,   94;    on  the  origin  of   the 
belief  in  spiritual    agencies,   95; 
on  superstitions,  96 ;  on  the  sense 
of  dutjr,  97 ;    on  the  practice   of 
burying  the  old  and  sick   among 
the    Fijians,   102 ;     on    the    iin- 
moralitj  of  savages,  119 ;  on  Mr. 
Wallace's  claim  to  the  origination 
of  the  idea  of  natural   selection, 
49 ;    on  the  absence  of   remorse 
among  savages,  131 ;  on  the  former 
barbarism  of  civilised  nations,  143 ; 
on  improvements  in  the  arts  among 
savages,  144 ;  on  resemblances  of 
the  mental  characters  in  different 
races  of  men,  178;    on  the  arts 
practised  by  savages,  179 ;  on  the 
power  of  counting  in  primeval  man, 
180;  on  the  prehensile  organs  of 
the  male  Z<Aidocera  Darwiniij  266 ; 
on  ChkeoHj  274;   on  Smynihunts 
luteuSf  279 ;  finding  of  new  mates 
by  jays,  407 ;  on  strife  for  women 
among  the  North  American  Indians, 
561 ;  on  music,  570 ;  on  the  orna- 
mental practices  of  savages,  574 ; 
on  the  estimation  of   the    beard 
among    the    Anglo-Saxons,    581 ; 
on  artificial    deformation  of   the 
skull,  583 ;   on  **  communal  mar* 
riages,"   587,  588;   on  exogamy, 
589,  592 ;  on  the  Yeddahs,  591 ; 
on  polyandry,  593. 
Lucanidae,  variability  of  the  mandibles 

in  the  male,  300. 
Xttointts,  large  size  of  males  of,  278. 

eervuB,  numerical    proportion 

of  sexes  of,  253 ;  weapons  of  the 
male,  299. 

eiajAuSy  use  of  mandibles  of, 

300 ;  large  jaws  of  male,  275. 

Lucas,  Prosper,  on  pigeons,  418 ;  on 

sexual    preference    in  horses  and 

bulls,  525. 
Lunar  periods,  8,  164. 
Lund,  Dr.,  on  skulls  found  in  Bra- 

silian  caves,  168 
Longs,  enlargement  of,  in  the  Qui- 

chua  and    Aymara   Indians,   34; 

a   modified     swim-bladder,    161 ; 

different  capacity  of  in  races  of 

man,  167. 
Luminosity  in  insects,  277. 
Luschka,  Prof.,  on  the  terminatioa  of 

the  coccyx,  23, 


Luxury,  expectation  of  life  unin- 
fluenced by,  136. 

LyctenOf  sexual  differences  of  colour- 
ing in  species  of,  310. 

Lyell,  Sir  C,  on  the  antiquity  of 
man,  2 ;  on  the  origin  of  man, 
3;  on  the  parallelism  of  the  de- 
velopment of  species  and  languages, 
90;  on  the  extinction  of  lan- 
guages, 90;  on  the  Inquisition, 
141 ;  on  the  fossil  remains  of  ver- 
tebrata,  157;  on  the  fertility  of 
mulattoes,  171. 

Lynx,  Canadian,  throat-ruff  of  the, 
521. 

Lyre-bird,  assemblies  of,  406. 


MacacuSf  ears  of,  15 ;  convoluted 
body  in  the  extremity  of  the  tail 
off  23 ;  variability  of  the  tail  in 
species  of,  58 ;  whiskers  of  species 
of,  531. 

hnmneua,  59. 

cynomoigus,  superciliary  ridge 

of,  558 ;   beard  and   whiskers  of, 
becomii^  white  with  age,  559. 

eoavdaius,  60. 

kuiotus,  facial  spots  of,  550.  • 

radiatua,  151. 

rhesiUf  sexual  difference  in  the 


colour  of,  539,  550. 

Macalister,  Prof.,  on  variations  of 
the  paimaru  aoce89oriu9  muscle, 
27 ;  on  muscular  abnormalities  iu 
man,  42.  43  ;  on  the  greater  varlu- 
bility  of  the  muscles  in  men  than 
in  women,  223. 

Macaws,  Mr.  Buxton's  observations 
on,  102 ;  screams  of^  375. 

McCann,  J.,  on  mental  individualitv, 
84. 

McClelland,  J.,  on  the  Indian  Cypri- 
nidc,343. 

Maeculloch,  Col.,  on  an  Indian  vil- 
lage without  any  female  children, 
592. 

,  Dr.,  on  tertian  ague  in  a  dog,  8. 

Macgillivray,  W.,  on  the  vocal  organs 
of  birds,  90;  on  the  Egyptian 
goose,  365 ;  on  the  habits  of  wood- 
peckers, 376 ;  on  the  habits  of  the 
snipe,  377;  on  the  whitethroat, 
381 ;  OB  the  moulting  of  the  snii^ : 
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S91 ;  on  the  moulting  of  the 
Anatids,  393 ;  on  the  finding  of 
new  mates  by  magpies,  407;  on 
the  pairing  of  a  blackbird  and 
thrash,  414 ;  on  pied  ravens,  424 ; 
on  the  gnillemots,  424;  on  the 
colours  of  the  tits,  458 ;  on  the 
immature  plamage  of  birds,  466 
et  seq. 

Machetes,  sexes  and  yonng  of,  485  ; 

pugntiXy  supposed  to  be  polyga- 
mous, 219;  numerical  proportion 
of  the  sexes  in,  248 ;  pugnacity  of 
the  male,  360 ;  double  moult  in,  390. 

Mcintosh,  Dr.  colours  of  the  Nemer- 
tians,  265. 

McKennan,  marriage  customs  of 
Koraks,  598. 

Mackintosh,  on  the  moral  sense,  97. 

MacLachlan,  R.,  on  Apatama  mvlie- 
bris  and  Boreus  hyemcUis,  254; 
on  the  anal  appendages  of  male 
insects^  275 ;  on  the  pairing  of 
dragon-flies,  279 ;  on  dragon-flies, 
290,  291 ;  on  dimorphism  in 
Agrion,  291 ;  on  the  want  of  pug- 
nacity in  male  dragon-flies,  291 ; 
colour  of  ghost-moth  in  the  Shet- 
land Island  316. 

McLennan,  Mr.,  on  infanticide,  46, 
591 ;  on  the  origin  of  the  belief  in 
spiritual  agencies,  94;  on  the  pre- 
valence of  licentiousness  among 
savages,  119,  588;  on  the  primi- 
tive barbarism  of  civilised  nations, 
143 ;  on  traces  of  the  custom  of 
the  forcible  capture  of  wives,  144, 
592 ;  on  polyandry,  593. 

Macnamara,  Mr.,  susceptibility  of 
Andaman  islanders  and  Nepftlese 
to  change,  188. 

McNeill,  Mr.,  on  the  use  of  the  ant- 
lers of  deer,  510;  on  the  Scotch 
deerhound,  516 ;  on  the  long  hairs 
on  the  throat  of  the  stng,  522 ;  on 
the  bellowing  of  stags,  526. 

Macropus,  courtship  of,  341. 

Miicror?un%u  probaacideWf  stiiicture 
of  the  nose  of,  528. 

Magpie,  power  of  speech  of,  90; 
nuptial  assemblies  of,  406 ;  new 
mates  found  by,  407;  stealing 
bright  objects,  413 ;  young  of  the, 
481 ;  coloration  of  the,  498. 

Magpies,  vocal  organs  of  the,  870. 


Mallard,  M.,  on  the  proportion  -: 
the  sexes  in  a  species  €)€  J^aj^  . 
from  Bourbon,  250. 

Maine,  Sir  Henry,  on  the  absorpii>^ 
of  one  tribe  by  another,  128:  i 
desire  for  improvement  not  generd, 
132. 

Major,  Dr.  C.  Forsyth,  on  ^^ 
Italian  apes,  155;  skoll  of  £^> 
etrusctu,  505;  tusks  of  mioazz 
pigs,  521. 

Makalolo,  perforation  of  the  npp^ 
lip  by  the,  576. 

Malar  lx>ne,  abnormal  division  o^  ii 


man,  39. 


Malay,    Archipelago, 
toms  of  the  savages  of  the,  598. 

Malays,  line  of  separation  betwt«9 
the  Papuans  and  the,  169  ;  geaeni 
beardlessness  of  the,  560  ;  staisicf 
of  the  teeth  among,  574  ;  averska 
of  some,  to  hairs  on  the  fac«, 
581. 

■  and  Papuans,  contrasted  cha- 
racters of,  168. 

Male  animals,  stm^les  of,  tor  the 
possession  of  the  remales,  212,  213 ; 
eagerness  of,  in  oourtiship,  221, 
222 ;  generally  more  modified  thaa 
female,  221,  223 ;  di6ler  in  the,  same 
way  from  females  and  young,  232. 

■  characters,  developed  in  females, 
227 ;  transfer  of^  to  female  bini^ 
471. 

,  sedentary,  of  a  hjrmenopterom 
parasite,  221. 

Malefiuitors,  187. 

Males,  presence  of  rudimentary  female 
organs  in,  162. 

** and  females,  comparative  num- 
bers of,  213,  215  ;<  comparative 
mortality  of,  while  young,  216. 

Malherbe,  on  the  woodpeckers,  458. 

MoUhtus  perotM,  331. 

vUhsus,  331. 

Malthus,  T.,  on  the  rate  of  Increase 
of  population,  44,  45.  46. 

Maluridae,  nidification  of  the,  454. 

Maiurus,  young  of,  485. 

Mammie,  208 ;  rudimentaxy,  in  male 
mammals,  11,  23,  161,  162, 163 ; 
supernumerary,  in  women,  36 ;  of 
male  human  subject,  37. 

Mammalia,  Prof.  ()wen's  claffiification 
of,  148 ;  genealogy  of  the,  158. 
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"Maminnlg,  recent  and  toiiUiy,  com- 
parison of  cranial  capacity  of,  55 ; 
nipples  of,  162 ;  parsuit  of  female, 
by  the  males,  221 ;  secondarj  sexual 
characters  of,  500;  weapons  of, 
501 ;  relatiye  sixe  of  the  sexes  of, 
515 ;  parallelism  of,  with  hirds  in 
■coondarj  sexual  characters,  541 ; 
voices  o^  used  especiallj  daring  the 
breeding  season,  567. 
Man,  yarSihilitjr  of,  26 ;  erroneously 
regarded  as  more  domesticated  than 
other  animals,  28;  migrations  of, 
47;  widedistribntionof,46;  causes 
of  the  nakedness  of,  57 ;  supposed 
physical  inferiority  of,  64 ;  a  mem- 
ber of  the  Catarrhine  group,  155  ; 
early  progenitors  oi^  160;  transition 
from  ape  indefinite,  180;  numerical 
proportions  of  the  sexes  in,  215; 
difference  between  the  sexes,  223 ; 
proportion  of  aexes  amongst  the 
illegitimate,  944;  different  com- 
plexion of  male  and  female  negroes, 
556 ;  secondary  sexual  characters  of, 
556 ;  primevid  condition  of,  594. 

Handans,  correlation  of  colour  and 
texture  of  hair  in  the,  197. 

Mandible,  left,  enlarged  in  the  male  - 
of  Taphroderes  diUortuSy  276. 

Mandibles,  use  of  the,  in  AnmophUa, 
275 ;  Urge,  of  Oorydalia  eomuiut, 
275;  large,  of  male  Lucamu  eh- 
phua,  275. 

Mandrill,  number  of  candal  yertebrxe 
in  the,  58 ;  colours  of  the  male, 
538,  541,  550. 

Mantegazza,  Prof.,  on  last  molar 
teeth  of  man,  20 ;  bright  colours 
in  male  animals,  224 ;  on  the  orna- 
ments of  sayages  573  et  $eq, ;  on 
the  beardlessneas  of  the  New  Zea- 
landers,  581 ;  on  the  exaggeration  of 
natural  chancters  by  man,  582. 

Mantell^  W.,  on  the  engrossment  of 
pretty  girls  by  the  New  Zealand 
chiefs,  595* 

Maniis,  pugnacity  of  species  of,  289. 

Maories,  mortality  o^  184;  infanti- 
cide and  proportion  of  sexes,  256 ; 
distaste  for  hairiness  amongst  men, 
581. 

Marcus  Aurelins,  on  the  origin  of  the 
moral  se&sOf  98 ;  to  the  inflvenoe 
of  habitual  thoughts,  123. 


Mareoa  pen$lop6f  414. 

Marks,  retained  throughout   groups 

of  birds,  427. 
Marriage,  restraints  upon,  among  sa- 
yages, 46 ;  influence  of,  upon  morals, 
119;  influence  of,  on  mortality, 
139 ;  deyelopment  of^  690. 
Marriages,  early,  138,  189;  com- 
munal, 587,  589. 

Marshall,  Dr.  W.,  protuberances  on 
birds'  heads,  235,  383;  on  the 
moulting  of  birds,  393 ;  advantage 
to  older  birds  of  paradise,  485. 

,  Col.,  interbreeding  amongst 
Todas,  189 ;  in&nticide  and  pro- 
portion of  sexes  yrith  Todas,  255 ; 
choice  of  husbands  amongst  Todas, 
593. 

,  Mr.,  on  the  brain  of  a  Bush- 
woman,  167. 

Marsupials,  157 ;  deyelopment  of  the 
nictitating  membrane  in,  17 ;  uterus 
of,  39;  possession  of  nipples  by, 
162 ;  their  origin  from  Monotre- 
mata,  165;  aUominal  sacks  of, 
208 ;  relative  size  of  the  sexes  of, 
515  ;  colours  of,  533. 

Marsupium,  rudimentary,  in  male 
marsupials,  161. 

Martin,  W.  C.  L.,  on  alarm  manifssted 
by  an  orang  at  the  sight  of  a  turtle, 
72 ;  on  the  hair  in  ffyhbateM^  152 ; 
on  a  female  American  deer,  514; 
on  the  yoice  of  Mykbates  agUk, 
527 ;  on  Senmopithecua  nematUf  552. 

— -^,  on  the  beanls  of  the  inhabitants 
of  St.  KUda,  560. 

Martins  deserting  their  young,  108. 

— — ,  C,  on  death  caused  by  inflam- 
mation of  the  yermiform  appen- 
dage, 21. 

Mastoid  processes  in  man  and  apes,  53. 

Maudsley,  Dr.,  on  the  influence  of  the 
sense  of  smell  in  man,  18;  on 
idiots  smelling  their  food,  36 ;  on 
Laura  Bridgman,  88 ;  on  the  de- 
yelopment of  the  yocal  organs,  89 ; 
moral  sense  fidling  in  incipient 
madnwiB,  124;  change  of  mental 
faculties  at  puberty  in  man,  565. 

Mayers,  W.  F.,  on  the  domestication 
of  the  goldfish  in  China,  343. 

Mayhew,  £.,  on  the  affection  between 
indiyidnala  of  different  saxes  in  the 
dog,  523. 
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Majnard,  C.  J.,  on  the  sexes  of  Chry' 

aemys  fiata,  351. 
Meckel,  on  correlated  variation  of  the 

miuclee  of  the  arm  and  leg,  44. 
Medicines,  effect    produced  by,  the 

same  in  man  and  in  monkejs,  7. 
Medusa^  bright  colours  of  some,  260. 
Megalithic  structures,  preTalenoe  of, 

179. 
Megapiau  vaHdug,  sexual  difference 

of  colour  in,  458. 
Meyasoma,  large  sixe  of   males    of, 

279. 
Meigs,  Dr.  A.,  on  variation  in  the 
skulls  of  the  natives  of  America, 
26. 
Meinecke,  on  the  numerical  propor^ 
tion  of  the   sexes    in  butterflies, 
250. 
3felanesians,  decrease  of,  185. 
Meldola,  Mr.,  colours  and  marriage 

flight  of  CoUoM  and  Pieris,  319. 
MeliphagidA,  Australian,  nidification 

of,  454. 
Melict,  seoondarjT  sexual  chamcters 

of,  268. 
Melogf  difference    of  colour    in  the 

sexes  of  a  species  of,  294. 
Memory,  numifestations  of,  in  ani- 
mals, 74. 
Memnon,  young,  168. 
Mental  characters,  difference  of,  in 
different  races  of  men,  167. 

■  fiiculties,  diversity  of,  in  the 
same  race  of  men,  26 ;  inheritance 
of, ,  27 ;  variation  of,  in  the  same 
species,  27,  66 ;  similarity  of  the 
in  different  races  of  man,  178 ;  of 
birds,  410. 
I  powers,  difference  of,  in   the 

two  sexes  in  man,  563. 
Menura  Alberti,  406 ;  song  of,  371. 
*—  tuperba,  406  ;  long  tails  of  both 

sexes  of,  451. 
Mergantetf    trachea    of    the    male, 

374. 
•— «  $erraU>r,  male  plumage  of,  393. 
Mfrgus  cucuilaiuM,  speculum  of,  236. 
— — —  merganaer,  young  of,  467. 
Afetattura,  splendid  tail-feathers  of, 
.     443. 
Methoca  ichtiewnionidfis,  large  male  of, 

279. 
Meves,  M.,  on  the  drumming  of  the 
snipe,  877. 


Mexicans,  civilisation    of    lite,    bl: 

foreign,  145. 
Meyer,  on  a  convolated   bodj  nt  tx.* 

extremity  of  the  tail  in  a  JT'o  • 

and  a  cat,  23. 


Dr.  A.,  on  the 


•3  — 


»  e-r- 


Phryganids  of  distinct 

■,  Prof.  L.,  on 
helix  of  ear,   15,   16; 
more  variable  than  womea'sy  2.4 : 
antenns  serving  as  ears,  280. 
Migrations  of  man,  eflfecta  o^  47. 
Migratory    instinct    ot    birds,    liv; 
vanquishing    the    maternal,    l.-T. 
113. 
Mill,  J.  S.,  on  the  origin  of  tlia  ncriil 
sense,  98 ;   on  the  ^  greatest  hsp- 
piness  principle,"  120 ;  on  the  dif- 
ference of  the  mental  ^wen  is 
the  sexes  of  man,  564. 
MiUipedes,  274. 

Milne-Edwmrds,  EL,  on  the  use  of  th<! 
enlarged  cheUe  of  tlie  male  Grla.<^ 
miM,  267. 
Milvago  ^iescunis,  sexes  and  jonag  of, 

479. 
Mimicry,  323. 
Mimus  poiyglotttUf  41 1. 
Mind,  difierenoe  of^  in  man  and  the 
highest  animals,  126 ;    similaritr 
of  the,  in  different  noes,  178. 
Minnow,  proportion  of  the  sexes  ia 

the,  249. 
Mirror,  larks  attracted  by,  413. 
Mitchell,   Dr.,  interbreeding  in   the 

Hebrides,  189. 
Mitford,    selection    of    dilldren    in 

SparU,  29. 
Mivart,  St.  C^rge,  on  the  zednction 
of  organs,  12 ;   on  the  ears  of  the 
lemuroidea,  15;   on  variability  of 
the  muscles  in  lemuroidea,  41,  4S ; 
on  the  caudal  vertebrte  of  monkeys, 
58;    on  the  classiflcation  of  the 
primates,  153 ;   on  the  orang  and 
on  man,  154 ;  on  differences  in  the 
lemuroidea,  155 ;  <m  the  crest  of 
the  male  newt,  348. 
Mobius,  Prof.,  on  reasoning  posren 

in  a  pike,  75. 
Mocking-thrush,  partial  migntioii  of^ 

411;  young  of  the,  487. 
Modifications,  nnserviceablt^  62. 
Moggridge,  J.  T.,  on  habits  of  ipiders, 
69 ;  on  habitf  of  mits,  147.     . 
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Moles,  numerical   proportion  of  the 
sexes  in,  247 ;  Utiles  of  male,  500. 
J£'cllienetia  petenensiiy  sexual  differ- 
ence in,  337. 
Mollosca,  beautifal  colours  and  shapes 
of,    263;    absence    of  secondary 
sexual  characters  in  the,  262. 
lioUusooida,  159,  262. 
Jifomaoanthtu  aoopas  and  Jf.  Feronii, 

331. 
Mongolians,  perfection  of  the  senses 

in,  34. 
Monkej,  protecting  hu  Iceeper  from 
a  haboon,  103,  110;  bonnet-,  151; 
rhesus-,  sexual  difference  in  colour 
of    the,    539,    550;    moustache-, 
colours  of  the,  537. 
Monkejs,  liabilitj  of,  to  the  same 
diseases  as  man,  7;   male,  recog- 
nition of  women  by,  8 ;  (Urerstty 
of  the  mental  fiiculties  in,  27 ; 
breaking  hard  fruits  with  stones, 
50 ;    hands  of  the,  50,  51 ;   basal 
caudal  vertebrae  of,  imbedded  in  the 
body,  59;  rerenge  taken  by,  69; 
maternal  affection  in,  70;  Taria- 
bility  of  the  faculty  of  attention 
in,  74 ;  American,  manifestation  of 
reason  in,   77;   using  stones  and 
sticks,  81 ;  imitative  ikculties  of, 
87 ;    signid-eries  of,  87 ;    mutual 
kindnesses  of,  101 ;  sentinels  posted 
by,    101 ;    human    characters   of, 
150;   American,  direction  of  the 
hair  on  the  arms  of  some,   151 ; 
gradation  of  species  of,  175;  beards 
of,  531 ;  ornamental  characters  of, 
549 ;  analogy  of  sexual  differences 
o(  with  those  of  man,  558;  dif- 
ferent degrees  of  difference  in  the 
sexes  of,  561 ;  expression  of  emo- 
tions by,    572 ;    generally  mono- 
gamous habits  of,  590 ;  polygamous 
habits  of  some,  590;  naked  surfaces 
of,  600. 
Monogamy,  not  primitire,  144. 
Monogenists,  176. 
Mononffchui  jmudaccri,  stridulation 

of,  305. 
Monotremata,  157 ;  derelopment  of 
the  nicitating  membrane  in,  17 ; 
lactiferous  gbuids  of,  162 ;  connect- 
ing mammals  with  reptiles,  165. 
Monstrosities,  analogous,  in  man  and 
lower  animals,  30 ;  caqsed  by  arrest 


of  derelopment,  35 ;  eerrelntion  of, 
44;  transmission  of,  173. 

Montagu,  O.,  on  the  habits  of  the 
black  and  red  grouse,  219 ;  on  the 
pugnacity  of  the  ruff,  361 ;  on  the 
singing  of  birds,  368;  on  the 
double  moult  of  the  male  pintail, 
393. 

Monteiro,    Mr.,  on  Bucorax    (Ayssi- 


nicusy  383. 


Montes  de  Oca,  M.,  on  the  pugnacity 

of  male  Humming-birds,  360. 
Montioola  cyanta,  456. 
Monuments,    as    traces    of   extinct 

tribes,  181. 
Moose,  battles  of,  501 ;  horns  of  the, 

an  incumbrance,  515. 
Moral  and  instinctive  impulses,  alli- 
ance of,  111. 
—  faculties,    their    influence    on 

natural  selection  in  man,  127. 
— —  rules,  distinction   between  the 

higher  and  lower,  122. 
-^—  sense,  so-called,  derived  from 
the  social  instincts,  120, 121;  origin 
of  the,  124. 
-^■«-  tendencies,  inheritance  of,  124. 
Morality,  supposed  to  be  founded  in 
selfishness,  120 ;  test  of,  the  general 
welfiue  of  the  community,   121 ; 
gradual  rise  of,  125 ;  influence  of  a 
high  standard  of,  132. 
Morgan,  L.  H.,  on  the  beaver,  67 ;  on 
the  reasoning  powers  of  the  beaver, 
75;    on   the  forcible    capture    of 
wives,  144;  on  the  castoreum  of 
the  beaver,  529 ;  marriage  unknown 
in  primeval  times,  588;  on  poly- 
andry, 593. 
Morley,  J.,  on  the  appreciation  of 

praise  and  fear  of  blame,  146. 
Morris,  F.  O.,  on  hawks  feeding  an 

orphan  nestling,  409. 
Morse,  Dr.,  colours  of  moUusca,  264. 
Morselli,   E.,  division  of  the  malnr 

bone,  39. 
Mortality,  comparative,  of   females 

and  males,  216,  243. 
Morton,  on  the  number  of  species  of 

man,  174. 
Moschkau,    Dr.   A.,   on  a  speaking; 

starling,  85. 
Motehw  motohiferuSf  odoriferoa««  or- 
gans of,  529. 
MQtacitkff  Indian,  young  of,  468, 
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Motha,  313;  absence  of  month  in 
some  males,  208 ;  ay^erons  female, 
208 ;  male,  prehensile  use  of  the 
tarsi  by,  209;  male,  attracted  by 
females,  252 ;  coloration  of^  315  ; 
seznal  differences  of  ooloor  in,  316. 

Jlotmot,  inheritance  of  mutilation  of 
tail  feathers,  60,  603;  racket- 
shaped  feathers  in  the  tail  of  a, 
384. 

Moult,  double,  463;  double  annual, 
in  birds,  390. 

Moulting  of  birds,  484* 

Moults,  partial,  392, 

Mouse,  song  of^  568. 

Moustache-monkey,  colours  of  the, 
537,  552. 

Moustaches,  in  monkeys,  150. 

Mud-turtle,  long  claws  of  the  male, 
350. 

Mulattoes,  persistent  fertility  of^ 
171;  immunity  of,  from  yellow 
ferer,  193. 

Mule,  sterility  and  strong  Titality  of 
the,  171. 

Mules,  rational,  78. 

MuUer,  Ferd.,  on  the  Mexicans  and 
Peruvians,  145. 

,  Fritz,  on  astomatous  males  of 
TanaiSf  208 ;  on  the  disappearance 
of  spots  and  stripes  in  adult  mam- 
mals, 547  ;  on  the*  proportions  of 
the  sexes  in  somo  Crustacea,  255 ; 
on  secondary  sexual  characters  in 
various  Crustaceans,  265  et  §eq,\ 
musical  contest  between  male  C»- 
cada^  282 ;  mode  of  holding  wings 
in  Castnia,  315 ;  on  birds  shewing  a 
preference  for  certain  colours,  317 ; 
on  the  sexual  Biaturity  of  young 
ami^ipod  Crustacea,  485. 

»  Hermann,  emergence  of  bees 
from  pupa,  214;  pollen-gathering 
of  bees,  228  \  proportion  of  sexes 
m  bees,  254 ;  courting  of  Eristalia, 
280;  colour  and  sexual  selection 
with  bees,  292. 

— ^-,  J.,  on  the  nictitating  membrane 
and  semilunar  fold,  17. 

— ,  Max,  on  the  origin  of  language, 
87 ;  language  implies  power  of 
general  conception,  88;  struggle 
for  life  among  the  words^  Iro.,  of 
languages,  91. 
>  S.,  on  the  banteng,  536 1  on 


the  colours  of  SenmopiiAecut  d- 
somelas,  537* 

Muntjao-deer,  weapons  of  tKe*  514 

Murie,  J.,  on  the  reducikna  of  orr^ 
12 ;  on  the  ears  of  tbe  ljtanurv>^  -_ 
15 ;  on  Tariabilit  J  of  tke   mTi<«_ 
in  the  Lemuroideav  41,  48 ;   tw  ■ . 
caudal  vertebre  of  Mncacmt  f--"^ 
iMtiS  imbedded  in   the   body,  :. 
on  the  manner  of  sitting  m  ^i.  :  - 
tailed  apes,  59;    on  differcsoe  z 
the     Lemnroidea,     156;     on.   n 
throat-pouch  of  the  male  bu^t^r^ 
373 ;  on  the  mane  of  Otariajw^^z . 
521;    on    the  sub-orbital   piU  . 

^  Ruminants,  529 ;  on  the  ooloor^  •  - 
the  sexes  in  Otaria  niffrmaonu,  ^. '. 

Murray,  A.,  on  the  P«Ac«li  of  4L:- 

I   ferent  races  of  men,  169. 

— ^  T.  At,  on  the  fertilitj  of  Austn- 
liaa  women  with  white  bbcb,  17v. 
I  Mua  eonmga,  80. 

— — —  fnte«<iif,  sexual  difiereaoe  in  thi 
colour  of,  534. 

Mtisoa  vomUoria^  54. 

MuKkapa  griaola,  455. 
■  Inctuasa,  455. 

—  ruHciilOy  breeding  in  immatore 
plumage,  484. 

Muscle,  ischio-pubic,  41. 

Muscles,  rudimentaiy,  occuneace  i^i, 
in  man,  12 ;  rariabilit j  of  the,  26 ; 
effects  of  use  and  disuse  upon,  oi' ; 
animal-like    abnormalities    at,   a 
man,  41 ;   correlated  Tariation  oi\ 
in  the  arm  and  leg,  44 ;  Tariabilit j 
of,  in  the  hands  and  fart,  48 ;  of 
the  jaws,  influence  o^  on  Uie  j^j- 
siognomy  of  the  Apes,  54 ;  habitnki 
spasms  of^  causing  modificatioas  of 
the  &cial  bones,  55 ;  of  the  esrlr 
progenitors  of  man,  160;  gresUr 
var&bility  of  the,  in  men  than  in 
women,  223. 

Musculus  stemalis.  Prof.  Turner  on 
the,  13. 

Music,  178  ;  of  birds,  368 ;  discord- 
ant, lore  of  savages  for,  380 ;  res- 
son  of  power  of  perception  of  notes 
in  animals,  568;  power  of  distin- 
guishing notes,  569 ;  its  eonneetion 
with  primeTsl  speech,  570;  differ- 
ent appredatioB  ot,  by  different 
peoples,  570;  origin  ofi  M9|573; 
effects  efy  57U 
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Musical  cadencei,  peroeption  of,  bj 
animalB^  569 ;  powers  of  man,  566 
et  seq. 
Musk-deer,  canine  teeth  of  male,  502, 
513,  514;  male,  odiferons  organs 
of  the,  529 ;  winter  change  of  the, 
542. 
Musk-duck,  Australian,  359;  large 
size  of  nude,  862 ;  of  Guiana,  pug- 
nacity of  the  male,  362. 
Musk-oz,  horns  ct,  505. 
Musk-rat,  protective  resemblanoe  of 

the,  to  a  clod  of  earth,  542. 
MuMojpfMgiBf  colours  and  nidiiication 
of  the,  455 ;  both  sexes  of^  equally 
brilliant,  460. 
Mussels  opened  by  monkeys,  50. 
MustelOj  winter  change  of  two  species 

of,  542. 
Musters,    Capt.,  on  Ehea^  DctrwrnU^ 
479 ;  'marriages  amongst  Patago- 
nians,  598. 
Mutilations,  healing  of,  8;    inheri- 
tance of^  60. 
MtUiUa  MTopcM,  stridulation  of,  292. 
MutilUds,  absence  of  ocelli  in  female, 

275. 
Mycete$   carayiMj  polygamous,    217 ; 
Yocal  organs  of,  527 ;  beard  of,  581 ; 
sexual    differences    of   colour    in, 
537 ;  voice  ot,  567. 
•^—  mimcvAm,  sexual  differences  of 

colour  in,  537. 
Myriapoda,  274. 


Kageli,  on  the  influence  of  natural 
selection  on  plants,  61;  on  the 
gradation  of  spedes  of  plants,  175. 

Nidli,  coloured  yellow  or  purple  in 
pert  of  Africa,  574. 

Narwhal,  tusks  of  the,  502,  507. 

Nasal  caTities,  large  size  of,  in  Ame- 
rican aborigines,  34. 

Nascsnt  organs,  12. 

Nathuins,  H.  Ton,  on  the  impnnred 
breeds  of  pigs,  177 ;  male  domes- 
ticated animals  more  rariable  than 
females,  223;  horns  of  castrated 
sheep,  506;  on  the  breeding  of 
domestic  animals,  596. 

Mataral  selection,  its  effects  on  the 
earl]r  progenitors  of  man,  47 1  in- 
flMBOt  of,  on  man,  60,  62 ;  limita- 


tion of  the  principle,  61 ;  influence 
of,  on  social  animals,  62 ;  Mr.  Wal- 
lace on  the  limitation  of,  by  the 
influence  of  the  mental  fiiculUes  in 
man,  127  ;  influence  oC,  in  the  pro- 
gress of  the  United  States,  142 ;  in 
relation  to  sex,  259. 

Natural  and  sexual  selection  con- 
trasted, 226. 

Nanlette,  jaw  from,  large  siase  of  the 
canines  in,  40. 

Neanderthal  skull,  capacity  of  the, 
55. 

Neck,  proportion  of,  in  soldiers  and 
sailors,  32.  f 

NecrophoruBf  stridulation  of,  802, 
804. 

^sctortiiMi,  young  of,  468. 

^ectormuv,  moiUting  of  the,  392; 
nidification  of,  454. 

Negro,  resemblance  of  a,  to  Europeans, 
in  mental  characters,  178. 

Negro-women,  their  kindness  to  Mungo 
Park,  118. 

Negroes,  Caucasian  features  in,  167  ; 
character  of,  168 ;  lice  of,  170 ;  fer- 
tility of,  when  crossed  with  other 
races,  171 ;  blackness  of,  170,  173 ; 
Tariabillty  of,  174, 175 ;  immunity 
of^  from  yellow  feTer,19S;  difference 
of,  from  Americans,  197 ;  disfigure- 
ments of  the,  541 ;  colour  of  new- 
bom  children  of,  557 ;  oomparatire 
beardlessness  of,  660 ;  readily  be- 
come musicians,  570 ;  appreciation 
of  beauty  of  their  women  by,  577, 
579 ;  idea  of  beauty  among,  582 ; 
compression  of  the  nose  by  some, 
583. 

Nemertians,  colours  of^  264. 

MeoUthio  period,  145. 

Jfeomorp^  sexual  difference  of  the 
beak  in,  359. 

NephOot  sise  of  male,  273. 

Nests,  made  hr  fishes,  845;  decora- 
tion of,  by  Humming-birds,  413. 

Neumeister,  on  a  change  of  colour  in 
pigeons  after  sereral  moultings, 
238. 

Nenration,  difli^renoe  of,  in  the  two 
sexes  of  some  buttetflies  and  hy- 
menoptera,  277. 

Neuroptera,  254,  290. 

iftfurotftemts,  dimorphism  in,  291. 

New   Eealandy   expectation   by   the 
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Moths,  313;  absence  of  month  in 
some  males,  208 ;  aprons  female, 
208 ;  male,  prehensile  nse  of  the 
tarsi  by,  209 ;  male,  attracted  bj 
females,  252;  coloration  of,  315; 
sexnal  differences  of  colour  in,  316. 

Hotmot,  inheritance  of  mutilation  of 
tail  feathers,  60,  603;  racket- 
shaped  feathers  in  the  tail  of  a, 
384. 

Moult,  double,  463;  doable  annual, 
in  birds,  390. 

Moulting  of  birds,  484. 

Moults,  partial,  392, 

Mouse,  song  of,  568. 

Moustache-monkey,  colours  of  the, 
537,  552. 

Moustaches,  in  monkeys,  150. 

Mud-turtle,  long  claws  of  the  male, 
350. 

Mulattoes,  persistent  fertility  of^ 
171;  immunity  of,  from  yellow 
fever,  193. 

Mule,  sterility  and  strong  vitality  of 
the,  171. 

Mules,  rational,  78. 

MUller,  Pent,  on  the  Mexicans  and 
Peruvians,  145. 

,  Fritz,  on  astomatons  males  of 
TanaiSf  208 ;  on  the  disappearance 
of  spots  and  stripes  in  adalt  mam- 
mals, 547 ;  on  the*  proportions  of 
the  sexes  in  some  Crustacea,  255 ; 
on  secondary  sexual  characters  in 
various  Crustaceans,  265  et  te^.; 
musical  contest  between  male  Cv> 
cadcB,  282 ;  mode  of  holding  wings 
in  Castnia,  315 ;  on  birds  shewing  a 
preference  for  certain  colours,  317 ; 
on  the  sexual  maturity  of  young 
amphipod  Crustacea,  485. 

»  Hermann,  emergence  of  bees 
from  pupa,  214;  pollen-gathering 
of  bees,  228  \  proportion  of  sexes 
m  bees,  254 ;  courting  of  Eristaiia^ 
280;  colour  and  sexual  selection 
with  bees,  292. 

,  J.,  on  the  nictitating  membrane 

and  semilunar  fold,  17. 

,  Max,  on  the  origin  of  language, 
87 ;  language  implies  power  of 
general  conception,  88;  straggle 
for  life  among  the  words^  &o.,  of 
languages,  91. 

-^-~^i  S.,  on  the  banteng,  536;  on 


the  colours  of  SemMOpUkecy*  a.- 
iomdcu,  537. 

Muntjac-deer,  weapons  of  tlie,  514. 

Marie,  J.,  on  the  redaction  of  orr^i 
12 ;  on  the  ears  of  tbe  Lemarv>ir. 
15 ;  on  variability  of  tlie  ma»:~-^ 
in  the  I^emuroideay  41,  48 ;  W^ 
caudal  vertebrae  a£  Affwcnnu  Ir.^ 
neu$  imbedded  in  the  body,  Z: 
on  the  manner  of  sittlnf^  in  sb.r- 
tailed  apes,  59 ;  on  diflisraice«  n 
the  Lemuroidea,  155;  «b  11 
throat-pouch  of  the  male  bust&r. 
373 ;  on  the  mane  of  Oiariajm.^^ 
521;    on    the  sub-orbital   piu  ei 

]^  Ruminants,  529  ;  on  the  eeionis  .- 
the  sexes  in  Otaria  fiagfrvacnu,  o^'-3. 

Murray,  A.,  on  the  Pediemii  a£  di:- 

«   ferent  races  of  men,  169. 

^—  T.  A.,  on  the  fertility  of  Auitn- 
lian  women  with  white  umb,  170. 

Mu$  conmga^  80. 

— mlntt^ut,  sexnal  difference  in  th< 
ooloar  of,  534. 

Musoa  vomitoria^  54. 

Muadcapa  grisola,  455. 

—  IvcUmso,  455. 

— -  rtitwiUa,  breeding  in  ininintuie 
plumage,  484. 

Muscle,  ischio-pubic,  41. 

Muscles,  rudimentaiy,  occorrenee  of, 
in  man,  12 ;  variability  of  the,  26  ; 
effects  of  use  and  disnae  upon,  3:^ ; 
animal-like   abnormalities    a£^    in 
man,  41 ;   correlated  variation  of, 
in  the  arm  and  1^,  44 ;  variabilitT 
of,  in  the  hands  and  feet,  48 ;  of 
the  jaws,  influence  of,  on  the  filiy- 
siognomy  of  the  Apes,  54 ;  h^toal 
spasms  of,  causing  modifications  of 
the  facial  bones,  55 ;  of  the  early 
progenitors  of  man,  160;  frester 
variability  of  the,  in  men  than  in 
women,  223, 

Musculns  stemalis,  Profl  Turner  on 
the,  13. 

Music,  178  ;  of  birds,  368 ;  diseoid- 
ant,  love  of  savages  for,  380 ;  rea- 
son of  power  of  perception  of  notes 
in  animals,  568 ;  power  of  distin- 
gnishing  notes,  569 ;  its  oonneetion 
with  primeval  speech,  570 ;  differ- 
ent appreciation  of,  by  di£brent 
peoples,  570;  origin  ofj  669|  573; 
effects  ofi  57U 
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^Ausical  cadences,  perception  of,  bj 
animalB,  569 ;  powers  of  man,  566 
ei  acq. 
Sdusk-deer,  canine  teeth  of  male,  502, 
513,  514;  male,  odiferons  organs 
of  the,  529 ;  winter  change  of  the, 
542. 
^lusk-dnok,  Australian,  859;  large 
size  of  male,  862 ;  of  Guiana,  pug- 
nacity of  the  male,  362. 
3tIui»k-oz,  horns  of^  505. 
Musk-raty  protectiye  resemblanoe  of 

the,  to  a  clod  of  earth,  542. 
Mu9ojpiKag<B^  colours  and  nidiiication 
of  the,  455 ;  both  sexes  of^  equally 
brilliant,  460. 
Mussels  opened  by  monk^s,  50. 
Mustela,  winter  change  of  two  species 

of,  542. 
Musters,   Capt.,  on  Bhed]  Danemu, 
479 ;  'marriages  amongst  Patago- 
nians,  598. 
Mutilations,  healing  of,  8;    inheri- 
tance of,  60. 
Mutilla  eurqpaOf  stridulation  of,  292. 
MutilUdsB,  absence  of  ocelli  in  female, 

275. 
Mycetei   caraytM,  polygamous,    217 ; 
vocal  organs  of,  527 ;  beard  of,  581 ; 
sexual    differences    of   colour    in, 
537  ;  voice  o^  567. 
-^— Mfuctt/iM,  sexual  differences  of 

colour  in,  587. 
Myriapoda,  274« 


Nageli,  on  the  influence  of  natural 
selection  on  plants,  61;  on  the 
gradation  of  species  of  plants,  175. 

Nidls,  coloured  yellow  or  purple  in 
part  of  Africa,  574. 

Narwhal,  tusks  of  the,  502,  507. 

Nssal  cayities,  large  size  of,  in  Ame- 
rican aborigines,  34. 

Nascent  organs,  12. 

Nathusius,  H.  yon,  on  the  improved 
breeds  of  pigs,  177 ;  male  domes- 
ticated animals  more  yariable  than 
females,  223;  horns  of  castrated 
sbeep,  506;  on  the  breeding  of 
domestic  animals,  596. 

Natural  selection,  its  effects  on  the 
early  progenitors  of  man,  47  \  in- 
flotBce  o(  on  man,  60,  62 ;  limita- 


tion of  the  principle,  61 ;  influence 
of,  on  social  animals,  62 ;  Mr.  Wal- 
lace on  the  limitation  of,  by  the 
influence  of  the  mental  fiiculties  in 
man,  127  ;  influence  of,  in  the  pro- 
gress of  the  United  States,  142 ;  in 
relation  to  sex,  259. 

Natural  and  sexual  selection  con- 
trasted, 226. 

Naulette,  Jaw  from,  large  size  of  the 
canines  in,  40. 

Neanderthal  skull,  capacity  of  the, 
55. 

Neck,  proportion  of,  in  soldiers  and 
sailors,  32.  f 

NecrophoruBf  stridulation  of,  302, 
804. 

Ifectariniaf  young  of,  468. 

NeoUtrmkBj  moulting  of  the,  392; 
nidification  of,  454. 

Negro,  resemblance  of  a,  to  Europeans, 
in  mental  characters,  178. 

Negro-women,  their  kindness  to  Mungo 
Park,  118. 

Negroes,  Caucasian  features  in,  167  ; 
character  of,  168;  lice  of,  170;  fer- 
tility of,  when  crossed  with  other 
races,  171 ;  blackness  of,  170,  173 ; 
yariability  of,  174, 175 ;  immunity 
ol^  from  yellow  feyer,193 ;  difference 
of,  from  Americans,  197 ;  disfigure- 
ments of  the,  541 ;  colour  of  new- 
bom  children  of,  557 ;  oomparatiye 
beardlessness  of^  560;  readily  be- 
come musicians,  570 ;  appreciation 
of  beauty  of  their  women  by,  577, 
579 ;  idea  of  beauty  among,  582 ; 
compression  of  the  nose  by  some, 
583. 

KemerUans,  colours  of,  264. 

Neolithic  period,  145. 

Necmorphoj  sexual  difference  of  the 
beak  in,  359. 

Nephila^  size  of  male,  273. 

Nests,  made  hj  fishes,  845;  decora- 
tion of,  by  Humming-birds,  413. 

Neumeister,  on  a  change  of  colour  in 
pigeons  after  several  moultings, 
238. 

Neuration,  difference  of,  in  the  two 
sexes  of  some  butterflies  and  hy- 
menoptera,  277. 

Neuroptera,  254,  290. 

iftfuroMemt^,  dimorphism  in,  291. 

New   Sealahd,   expectation   by  the 
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natives  of,  of  their  extinction,  191; 
practice  of  tattooing  in,  576 ;  arer- 
sion  of  natires  of,  to  hairs  on  the 
face,  581;  pretty  girls  engroesed 
by  the  chiefs  in,  595. 
Kewton,  A.,  on  the  throat-pouch  of 
the  male  bustard,  373 ;  on  the  dif- 
ference between  the  females  of  two 
species  of  OxynotuSj  470;  on  the 

habits  of  the  Phahrope,  dotterel, 

and  god  wit,  477. 
Newts,  348. 
Nicholson,  Dr.,  on  the  non-immunity 

of  dark    Europeans    from   yellow 

fever,  195. 
Nictitating  membrane,  17,  161. 
Nidification,  of  fishes,  344 ;  relation 

of,  to  colour,  453,  456  ;  of  British 

birds,  454. 
Night-heron,  cries  of  the,  368. 
Nightingale,    arrival    of  the    male 

before  the  female,  212;  object  of 

the  song  of  the,  368. 
Nightingales,   new    mates  found  by 

408. 
Nightjar,  selection  of  a  mate  by  the 

female,  416;   Australian,  sexes  of 

479  ;  coloration  of  the,  491. 
Nightjars,  noise  made  by  some  male, 

with  their  wings,  376;  elongated 

feathers  in,  384,  403. 
Nilghau,  sexual  differences  of  colour 

in  the,  535. 
Nilsson,  Prof.,  on  the  resemblance  of 

stone    arrow-heads    from   various 

places,  179 ;  on  the  development  of 

the  horns  in  the  reindeer,  234. 
Nipples,  absence  of,  in  Monotremata, 

162. 
NJtsche,  Dr.,  ear  of  foetal  orang,  17. 
Nitzsch,  C.  L,  on  the  down  of  birds, 

390. 
Noctua',    brightly-coloured   beneath, 

315. 
Noctuidse,  coloration  of,  313. 
Nomadic     habits,    unfavourable    to 

human  progress,  133. 
Nordmann,  A.,  on  Tetrao  urogaHoides, 

405. 
Norfolk  island,  half-breeds  on,  190. 
Norway,  numerical  proportion  of  male 

and  female  births  in,  243. 
Nose,  resemblanoe  of,  in  man  and  the 

apes,  153;  piercing  and  ornamen- 
tation of  the,  575 1  very  ^at,  npt 


admired  in  negroes,  582 ;  flaift«Bi^. 

of  the,  583. 
Nott  and  Gliddon,  on   the  features  ::' 

Rameses  IL,  168 ;  on  the  {emtsr^ 

of  Amunoph  III.,   168;  on  ^s.:. 

from  Brazilian  caves,  168 ;  en  xop 

immunity  of  negroes  and  mulstt*^ 

from  yellow  ferer,  193  ;  on  the  d^ 

formation  of  the  skull  among  .Kr  — 

rican  tribes,  583. 
Norara,  voyage  of  the,  snicide  laKev 

Zealand,  117. 
Nudibranch  Mollnsca,  bright  eeh^r- 

ot,  264. 
Numerals,   Roman,     144;    origia     :. 

264. 
Nunemaya,  natives  o^  bearded,  34 C*. 

560. 
Nut-hatch  of  Japan,  intelUgeni-e    -''. 

410. 

0. 

Obedience,  value  of,  130. 
Observation,  powers  o^  p«— i^gfH  br 

bi]:ds,411. 
Occupations,  sometimes   a   canse  ot 

diminished  stature,  31 ;  effect  of, 

upon  the  proportions  of  the  bod  v. 

31. 
Ocelli,  absence  of,  in  female  Matil- 

lidK,  274. 
of  birds,   formation   and   rari- 

ability  of  the,  427, 
Ocelot,  sexual  differences  in  the  colon  r- 

ing  of  the,  534. 
Ocy^Mps  lophoUs^  402. 
Odonata,  254. 
Odoneaiis  potatoriOj  sexual  difference 

of  colour  in,  316. 
Odour,  correlation  of,  with  colour  of 

skin,  197 ;   emitted  by  snakes  in 

the  breeding-season,  352 ;  of  mam- 
mals, 528. 
(Ecanthus  nnxi/tf,  difference  of  colour 

in  the  sexes  of,  289. 
— /wl/ticKftts,  289. 
Ogle,  Dr.  W.,  relation  between  colour 

and  power  of  smell,  18. 
Oidemia,  491. 
Olivier,    on      sounds    produced    bv 

Pimelh  striata,  306. 

Omahplia   brutweOf  striduUtion    of, 
303. 

Onitif  furcifer,  pro««ise«  of  Anterior 
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femora  of  the  male,  and  on  the 
head  and  thorax  of  the  female, 
297. 
OnthophaguSf  295. 

-^—  rangifer,  sexual  differences  of, 
296 ;  yariation  in  the  horns  of  the 
male,  297. 
Ophidia,  sexual  differences  of,  351. 
C^iditm,  347. 
C^>o68am,  wide  range  of^  in  America, 

169. 
Optic  'nerve,  atrophy  of  the,  caused 

b  J  destruction  of  the  eve,  32. 
Orang-Ontan,  561 ;  Bischoff  on  the 
agreement  of  the  brain  of  the, 
with  that  of  man,  6;  adult  age 
of  the,  8;  ears  of  the,  14;  ver- 
miform appendage  of,  21;  hands 
of  the,  50 ;  absence  of  mastoid  pro- 
cesses in  the,  53 ;  platforms  built 
by  the,  66 ;  alanned  at  the  sight  of 
.a  turtle,  72;  using  a  stick  as  a 
lever,  81 ;  using  missiles,  81 ;  using 
the  leaves  of  the  Pandanua  as  a 
night  covering,  82;  direction  of 
the  hair  on  the  arms  of  the,  151 ; 
its  aberrant  characters,  154;  sup- 
posed evolution  of  the,  177 ;  voice 
of  the,  527;  monogamous  habits 
of  the,  ^90;  male^  beard  of  the, 
531. 

Oranges,  treatment  of^  by  monkeys, 
50. 

Orange-tip  butterfly,  308,  312,  313. 

Oi'dtestla  Dandnu^  dimorphism  of 
males  of,  268. 

Tucnratmga,  limbe  of,  267, 271. 

Ordeal,  trial  by,  96. 

Oircu  oanna,  colours  of,  535. 

DerinantUy  colours  of,  535,  543. 

Organs,  prehensile,  209 ;  utilised  for 
new  purposes,  571. 

Organic  scale,  von  Beer's  definition  of 
progress  in,  164. 

Orioles,  nidification  of^  453. 

OrMus,  species  of^  breeding  in  im- 
mature plumage,  484. 

mekmocephcUuf,  coloration  of  the 

sexes  in,  460. 

Ornaments,  prevalence  of  similar, 
179 ;  of  male  birds,  367 ;  fondness 
of  savages  for,  574. 

Ornamental  characters,  equal  trans- 
mission of,  to  both  sexes,  in  mam- 
n)u}s,  541 ;  of  monkeys,  549. 


OnUthopUra  crasus,  250. 

Omithorhynchus,  156 ;  reptilian  ten- 
dency of,  159;  spur  of  the  male, 
•502. 

Orooetes  eryihrogastra^  young  of,  487. 

Orrony,  Grotto  of,  22. 

OraodtKna  atra,  difference  of  colour  in 
the  sexes  of,  294.' 

Orthoptera,  282;  metamorphosis  of, 
237 ;  stridulating  apparatus  of, 
283,  288;  colours  of,  289;  rudi- 
mentary stridulating  organs  in 
female,  288;  stridulation  of  the, 
and  Homoptera,  discussed,  288. 

Ortygomis  guicuis,  pugnacity  of  the 
male,  363. 

Oryctcsj  stridulation  of,  303  ;  sexual 
differences  in  the  stridulant  organs 
of,  305. 

Oryx  leucoryx,  use  of  the  horns  of, 
509,  518. 

Osphranter  m/us,  sexual  difference  in 
the  colour  of,  533. 

Ostrich,  African,  sexes  and  incuba- 
tion of  the,  478. 

Ostriches,  stripes  of  young,  464. 

Otaria  jubatOy  mane  of  the  male, 
521. 

-^-~  n«/rf8Cff»,  difference  in  th(> 
coloration  df  the  sexes  of,  534. 

OtU  bengalensia,  lore-antics  of  the 
male,  380. 

■     tarda f  throat-pouch  of  the  male, 
373 ;  polygamous,  219. 

Ouzel,  ring-,  colours  and  nidification 
of  the,  455. 

,  water-,  colours    and   nidifica- 
tion of  the,  455. 

Ovibo9  moschatMj  horns  of,  505. 

O^'ipositor  of  insects,  208. 

Otis  cycicceroa,  mode  of  fighting  of, 
508,  513. 

Ovule  of  man,  9. 

Owen,  Profl,  on  the  Corpora  Wolf- 
fiana,  11 ;  on  the  great  toe  in  man, 
11 ;  on  the  nictitating  membrane 
and  semilunar  fold,  17 ;  on  the 
development  of  the  posterior  mo- 
lars in  different  races  of  man,  20 ; 
on  the  length  of  the  coecnm  in  the 
Koala,  20;  on  the  coccygeal  ver- 
tebne,  23 ;  on  rudimentary  struc- 
tures belonging  to  the  reproductive 
system,  24;  on  abnormal  condi- 
tions o(  the  human  uterus,  38; 
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on  the  number  of  digits  in  the 
Ichthyopterjgia,  37 ;  on  the  canine 
teeth  in  man,  ^ ;  on  the  walking 
of  the  chimpanzee  and  orang,  50 ; 
on  the  mastoid  processes  in  the 
higher  apes,  53;  on  the  hairiness 
of  elephants  in  elevated  districts, 
57;  on  the  caudal  rertebrsB  of 
monkejs,  58 ;  classification  of  mam- 
malia, 148;  on  the  hair  in  mon- 
keys, 152 ;  on  the  piscine  affinities 
of  the  Ichthjosaurians,  159;  on 
pologamy  and  monogamy  among 
the  antelopes,  217 ;  on  the  horns 
of  AntUooapra  amerioana,  234 ;  on 
the  musky  odour  of  crocodiles 
during  the  breeding  season,  351 ; 
on  the  scent-glands  of  snakes,  352 ; 
on  the  Dngong,  Cachalot  and  Or- 
nithorhynchus,  502 ;  on  the  antlers 
of  the  red  deer,  510 ;  on  the  den- 
tition of  the  Camelidc,  514 ;  on  the 
horns  ofHhe  Irish  elk,  515;  on 
the  Toioe  in  the  giraffe,  porcupine, 
and  stag,  526;  on  the  laryngeal 
sac  of  the  gorilla  and  orang,  527  ; 
on  the  odoriferous  glands  of  mam- 
mals, 528,  529 ;  on  the  effects  of 
emasculation  on  the  rooal  organs  of 
men,  566 ;  on  the  voice  of  ffy^o- 
baiea  agilis,  567 ;  on  American 
monogamous  monkeys,  567. 

Owls,  white,  new  mates  found  by, 
408. 

Ojrynotua,  difference  of  the  females  of 
two  species  of,  470. 


P. 


Pachydermata,  216. 

Pachytylw  migratoriuSf  283. 

Paget,  on  the  abnormal  development 
of  hairs  in  man,  19 ;  on  the  thick- 
ness of  the  skin  on  the  soles  of  the 
feet  of  infants,  33. 

Painting,  pleasure  of  savages  in,  178. 

Palanwn^  chela  of  a  species  of,  267. 

PalasortUSy  sexual  differences  of  colour 
in,  494. 

— —  yavanictts,  colour  of  beak  of, 
461. 

• rosa,  young  of,  467. 

Paiatnedea  oomuta,  spurs  on  the 
wings,  364, 


Paleolithic  period,  145. 

Palestine,  habits  of  the  duffiaeh  a. 
248. 

Pallas,  on  the  perfection  of  the  stte* 
in  the  MongoliABs,  34;  a  tk* 
want  of  coanexioa  between  eb^ 
mate  and  the  colour  of  the  akia. 
192 ;  on  the  polygamoiis  habte  M 
AntUope  Saiga^  217  i  on  tlielicli^ 
colour  of  horses  and  oattk  in 
winter  in  Siberia,  229 ;  oe  tW 
tusks  of  the  musk-deer,  513, 514; 
on  the  odoriferous  g^leads  of  bbb- 
mals,  529;  on  the  odoTiftiui 
glands  of  the  musk-deer,  530 ;  •■ 
winter  changes  of  oolour  in  nas- 
mals,  542  ;  on  the  ideni  of  femsk 
beauty  in  Korth  Chine,  578. 

PahnoriB  aooeuorius^  mnsc^  variatiBB 
of  the,  27. 

Pampas,  horses  of  the,  181. 

Pangenesis,  hypothesis  of,  2SS,  SSL 

Paimacu/tfs  comosiis,  13« 

Pansch,  on  the  brain  of  n  fietal  CAm 
ajw£i^205. 

PapOtOj  proportion  of  the  sexes  in 
North  American  species  o^  S50; 
sexual  dlfbrences  of  colouring  in 
species  of,  309 ;  coloration  of  the 
wings  in  species  of,  312. 

—  astxinitis,  309. 

Seaostria  and  CkUdren^^ 


bility  of,  319. 

IWaus,  250. 

Papilionidse,  variability  in  the.  319. 

Papuans,  line  of  separation  betneca 
the,  and  the  Malaya,  169;  beeids 
of  the,  560;  hair  of,  575. 

and  Malays,  contrast  in  dianc- 

ters  of,  168. 

Paradise,  Birds  of,  405, 462 ;  auppeted 
by  Lesson  to  be  polygamous,  219 
rattling  of  their  quills  by,  375 
racket-shaped  feathers  in,  384 
sexual  differences  in  colour  of,  385 
decomposed  feathers  in,  385,  403 
display  of  plumage  by  the  male, 
395. 

Paraditea  apoda^  barUess  feathers  ia 
the  tail  of,  385 ;  plumi^  oi;  385; 
and  P,  pajmanct,  385  •  divergvnoe 
of  the  females  of,  470 ;  increase  of 
beauty  with  age,  485. 

Paraguay,  Indians  of^  eradication  of 
eyebrows  and  e^'dashea  by,  580, 
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^cLTakeet,  Australian,  Tariation  in  ih« 
colour  of  tha  thighs  of  a  male, 
4^23. 
I^xt^rallelism  of  deyelopmeiit  of  species 

and  languages,  90. 
Parasites  on  man  and  animals,  7,  8  \ 
as  evidence  of  speoifio  identity  or 
r        diatinetnass,  169  ;  immunity  from, 
correlated  with  colour,  193. 
I^arental    feeling   in    earwigs,  star- 
fishes, and  spiders,  106 ;  affection, 
partly  a  result  of  natural  selection, 
105« 
T'arents,  age  of,  influence  upon  sex  of 

offspring,  245. 
ParinsB,  sexual  difference  of  colour  in, 

458. 
Park,  Mungo,  negro-women  teaching 
their  chUdren  to  lore  the  truth, 
118;  his  treatment  by  the  negro- 
women,  118, 562 ;  on  negto  opinions 
of  the  appearance  of  white  men, 
579. 
Parker,  Mr.,  no  bird  or  reptile  in  line 

of  mammalian  descent,  158. 
Parrot,  racket-shaped  feathers  in  the 
tail  of  a,  384;  instance^of  benero- 
lenoe  in  a,  411. 
Parrots,  change  of   colour   in,  60*; 
imitatire    faculties  of,  73;  liring 
in  triplets,  409;  affection  of,  410 ; 
colours  and  nidification  of  the,  455, 
457,  458;  immature  plumage  of 
the,  467;  colours  o^  489;  sexual 
differences  of  colour  in,  494 ;  musi- 
cal powers  of,  570. 
Parthenogenesis  in  the  Tenthredins, 
254 ;  in  Cynipids,  254 ;  in  Crusta- 


cea, 255. 


i( 


Partridge,  monogamous,  219 ;  propor- 
tion of  the  sexes  in  the,  248 ;  fe- 
male, 471. 
-dances,"  380,  405. 

Partridges,  liring  in  triplets,  409  ; 
spring  coreys  of  male,  409 ;  distin- 
gmshing  persons,  412. 

Parut  oomUlnUf  458. 

Passer,  sexes  and  young  of,  483. 

— —  Inraohydactylus,  483. 

domesticusj  455,  483. 

— ^  montanuM^  455,  483. 

PaiagoDians,  self-sacrifice    by,   111; 
marriages  oi^  598. 

Patterson,   Mr.,  on    the  Agrionidie, 
290, 


Patteson,  Bishop,  decrease  of  Melane- 

sians,  185. 
Paulistas  of  Brazil,  178. 
Pavo  cristatu8j  236,  430. 
'        muiiotUf  236,  480 ;  possession  of 

spurs  by  the  female,  864, 450. 
— —  nigripe7im8f  419. 
Payaguas  Indians,  thin  legs  and  thick 

arms  of  the,  32. 
Payan,  Mr.,  on  the  proportion  of  the 

sexes  in  sheep,  246. 
Peacock,    polygamous,    219;    sexual 

characters  of,  236;   pugnacity  of 

the,  364 ;  rattling  of  the  quills  by, 

375 ;  elongated  tail-corerts  of  the, 

384,  402 ;  love  of  display  of  the, 

894^431 ;  ooellated  spots  of  the,  430; 

inconrenience  of  long  tail  of  the,  to 

the  female,  444, 451, 452;  continued 

increase  of  beauty  of  the,  485. 

butterfly,  312. 

Peafowl,  preference  of  females  for  a 

particular  male,  418 ;  first  adranoes 

made  by  the  female,  419. 
Pedkuli  o£  domestic  animals  and  nan, 

169. 
Pedigree  of  man,  165. 
Pediononws  torquaiuSf  sexes  of,  473. 
Peel,  J.,  on  horned  sheep,  505. 
Peewit,  wing-tubercles  of  the  male, 

366. 
Pelagic  animals,  transparency  of,  261. 
Peleamu8erythrorhynA»8f  homy  crest 

on  the  beak  of  the  male,  during  the 

breeding  season,  390. 
— —  onocroto/iis^  spring  plumage  of, 

393. 
Pelel^  an  African  ornament,  576. 
Pelican,  blind,  fed  by  his  companions, 

102 ;  young,  guided  by  old  birds, 

102';  pugnacity  of  the  male,  362. 
Pelicans,  fishing  in  concert,  101. 
Pelobius  Ifermannif  stridulation   of, 

303,  304. 
Pelris,  alteration  of,  to  suit  the  erect 

attitude  of  man,  53 ;  differences  of 

the,  in  the  sexes  in  man,  557. 
Penehpe  nigra,  sound  produced  by  the 

male,  377. 
Pennant,  on  the  battles  of  seals,  500 ; 

on  the  bladder-noee  seal,  528. 
Penthe,  antennal  cushions  of  the  male, 

276. 
Perch,    brightness  of  male,  during 
breeding  season,  340, 
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Peregrine  falcon,  new  mate  found  by, 
408. 

Period  of  rariability,  relation  of,  to 
sexual  selection,  240. 

Periodidtj,  rital,  Dr.  Larcock,  on,  8. 

Periods,  lunar,  followed  bj  functions 
in  man  and  animals,  8,  164. 

'  of  life,  inheritance    at    corre- 
sponding, 228,  232, 

Peritoreus  oanadensiSf  joung  of,  481. 

Peritnc/aa,  difference  of  colour  in  the 
sexes  of  a  species  of,  294. 

Periwinkle,  262. 

Pemia  cristaUi,  424. 

Perrier,  M.,  on  sexual  selection,  210 ; 
on  bees,  292. 

Perseverance,  a  characteristic  of  man, 
564. 

Persians,  said  to  be  improved  hj  in- 
termixture with  Georgians  and  Cir- 
cassians, 586. 

Personnat,  M.,  on  Bambyx  Tameunaif 
251. 

Peruvians,  civilisation  of  the,  not 
foreign,  145. 

Petrels,  colours  of,  493. 

Petrocinda  cyanecij  young  of,  487. 

PetrocoBsyphuB,  461. 

PetroHia,  483. 

Pfeiffer  Ida,  on  Javan  ideas  of  beauty, 
580. 

Phaoockctnu  alhiopicua^  tusks  and 
pads  of,  519. 

Phalanger,  Vulpine,  black  varieties  of 
the,  539. 

PAakiropua /ulieariHSf  476. 

—  hyperboreuSf  476. 
PhameuBj  298. 

■         oami/eXf  variation  of  the  horns 

of  the  male,  297. 
■       fauntiSf   sexual   differences    of, 

290. 

hncifer,  295. 

Phaseokwctns  CMcreus,  taste  for  rum 

and  tobacco,  7. 
Phaagonura  riridUsMtma,    stridulation 

of,  284,  285. 
Pfuuianus  Sctmmerrmgu^  446. 
versicolor,  396, 

Wallickii,  400,  472. 

Pheasant,  polygamous,  219 ;  and  black 

grouse,  hybrids  of,  414 ;  production 
of  hybrids  with  the  common  fowl, 
420;  immature  plumage  of  the, 
466. 


Pheasant,  Amhexvt,  dispbij'  oC  ^^ 

,  Argus,    334,    463 ;    du^.; 

plumage   hy   the  male,  3d6 ;  •  -  > 
latedspoUof  tlie428,434;  p-. 
tion  of  chaxBcierg  in  the^  424. 

,  Blood-^  364. 

,  Cheer,  400,  472. 

Eared,  235,  4O0,  472;   ifxr 


of  the  tail  in  the,  452  ; 

in  the,  460. 

— ,   Golden,    display    ^   pi^s^': 

by  the  male,  396  ;  age  of  mi:. 

plumage  in  the,  433  ;  sex  of  t>  =:. 

ascertained  bj  pnlliiig  eat  ^- 

feathers,  484. 

-^  Kalij,  dramming  of  the  &.-  • 

375. 

— »  Reeve's,  lengtli  of  the  tail  ii. 

452. 

— •,  Silver,   trinmphaiit  mak,  ^ 


posed  on  account  o£    spoiled  ^ 
mage,  419 ;  seznal  oaloratioa  of  tW. 
492. 

»  Soemmerring'x,  445, 452. 

^Tragopan,     383;      diqilaT    d 

plumage  by  the  mal^  397 ;  nurs- 
ings of  the  sexes  of  the,  428. 

Pheasants,  period  of  aoqnisitioB  of  iB.«lr 
characters  in  the  &nkilv  of  tl^. 
235;  proportion  of  sexes  ia  dikk« 
of,  247  ;  length  of  the  tail  in,  4^'>. 
451,  452. 

Philters,  worn  by  women,  577. 

Phoca  grotnhtidioa,  sexual  dlffer^acr 
in  the  coloration  o€,  535. 

Phcmkura  rutidUa,  408. 

Phosphorescence  of  insects,  277. 

Phryganidc,  copulation  of  dktiact 
species  ot,  275. 

Phryniacus  nuiriotnu,  349. 

Physical  inferiority,  supposed,  of  mu, 
64. 

Pickering,  on  the  number  of  s]i«c*es 
of  man,  174. 

Picton,  J.  A.,  on  the  soul  of  man.  61X 

Picm  aurattis,  362. 

major,  402. 

Pieris,  312  ,319. 

Pigeon,  female,  deserting  a  weakeoeJ 
mate,  214;  carrier,  late  derelo)>- 
ment  of.  the  wattle  in,  2:i8: 
pouter,  late  development  of  th« 
crop  in,  238 ;  domestic,  breeds  aad 
sub-breeds  of,  460. 

Pigeons,  nestling,  fed  by  the  secretion 
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of  the  crop  of  both  {wrents,  163 ; 
changes  of  plumage  in,  229 ;  tniu- 
miasion  of  sexual  peculiarities  in, 
230 ;  Belgian,  with  black-streaked 
males,  231,  238,  446;    changing 
colour  after  several  monltings,  238 ; 
numerical  proportion  of  the  sexes 
in,  247 ;  cooing  of,  374 ;  Tariations 
in    plamage  ot,  385;    display  of 
)ilumage  bj  male,  402 ;  local  me- 
mory of,  411 ;  antipathy  of  female, 
to  certain  males,  418 ;  pairing  of, 
418 ;   profligate  male  and  female, 
418  ;   wing-bars  and  tail-feathers 
of,  427 ;  suppositious  breed  ot,  445 ; 
]>oater  and  carrier,  pecnliarities  of, 
predominant  in  males,  447;  nidi- 
tication  of,  453;  Australian,  458; 
iounature  plumage  of  the,  467. 
Vi}^  origin  of  the  improved  breeds 
of,  177 ;  numerical   proportion  of 
the  sexes  in,  247 ;  stripes  of  young, 
464,  546 ;  tusks  of  miocene,  521 ; 
sexual  preference  shewn  by,  525. 
Pike,  American,  brilliant  colours  of 
the    male,    during    the    breeding 
season,  340. 

,  reasoning  powers  o(  75 ;  male, 
devoured  by  females,  249. 
Pike,  L.  0.,  on  the  psychical  elements 

of  religion,  95. 
Pimelia  striata^  sounds  produced  by 

the  female,  806. 
Pinel,  hairiness  in  idiots,  36. 
Pintail,    drake,    plumage    of,    393; 

pairing  with  a  wild  duck,  415. 
—  Duck,  pairing  with  a  wigeon, 

414. 
Vipe-fish,    filamentous,    344 ;    mar- 
supial receptacles  of  the  male,  346. 
Pipits',  moulting  of  the,  392. 
Piproy    modifid     secondary    wing- 
feathers  of  male,  378. 

(fe/wKMO,  378,  379. 

Pii-attt  itridutusy  stridulation  of,  281. 
ritcaim  island,  half-breeds  on,  190. 
Pitiieda  httcooephak^    sexual  differ- 
ences of  colour  in,  537. 

Sat<ma8j  beard  of,  531,  532; 

resemblance  of,  to  a  negro,  604. 
Pits,  suborbital,  of  Ruminants,  529. 
Pittidtt,  nidification  of;  453. 
Placehtota,  157. 
Plagiostomous  fishes,  d3L 
Plain-wanderer,  Australian,  473. 


Planaria^  bright  colours  of  some, 
260. 

Plantain-eaters,  colours  and  nidi- 
fication of  the,  455 ;  both  sexes  of, 
equally  brilliant,  460. 

Plants,  cultivated,  more  fertile  than 
wild,  45 ;  Nageli,  on  natural  selec- 
tion Id,  61 ;  male  flowers  of,  mature 
before  the  female,  212 ;  phenomena 
of  fertilisation  in  22J. 

Plataleoy  374 ;  change  of  plumage  in, 
461. 

Platyblemnusj  289. 

Platycerctts,  young  of,  481. 

PlatyphyUum  concamim,  283,  286. 

Platyrrhine  monkeys,  153. 

Piatytma  myoideSy  13. 

Pleootiomusy  head-tentacles  of  the 
males  of  a  species  of,  338. 

harbaUtty  peculiar  beard  of  the 

male,  338. 

Plectropterus  t^omifiuis, spurred  wings 
of,  364. 

Pioceusy  370,  375,  405. 

Plovers,  wing-spurs  of,  365;  double 
moult  in,  392. 

Plumage,  changes  of^  inheritance  of, 
by  fowls,  22d;  tendency  to  ana- 
logous variation  in,  385;  display 
of;  by  male  birds,  394, 402 ;  changes 
of,  in  relation  to  season,  462 ;  im- 
mature, of  birds,  464,  465 ;  colour 
of,  in  relation  to  protection,  489. 

Plumes  on  the  head  in  birds,  differ- 
ence of,  in  the  sexes,  451. 

Pnetunoroy  structure  of,  286. 

PodhOf  sexual  difference  in  the  colour 
of  the  irides  o^  425. 

Poeppig,  on  the  contact  of  civilised 
and  savage  races,  183. 

Poison,  avoidance  of,  by  animals,  80. 

Poisonous  fruits  and  herbs  avoided  by 
animals,  66. 

Poisons,  immunity  from^  correlated 
with  colour,  193. 

Polbh  fowls,  origin  of  the  crest  in, 
231. 

Pollen  and  van  Dam,  on  the  colours 
of,  Lemur  tnacaoOy  537. 

Polyandry,  593;  in  certain  Cypri- 
nidse,  249  ;  among',  the  lUateride, 
253. 

Polydactylism  in  man,  87. 

Polygamy,  influence  of,  upon  sexual 
selection,  216;    superinduced    b^ 
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domesticatioii,  230;  suppoied  in* 
crease  of  female  births  by,  245 ;  in 
the  iticklebMk,  332. 

Polygenists,  176. 

Polynesia,  prevalenoe  of  infanticide 
in,  592. 

Polynesians,  wide  geographical  range 
of  29 ;  diflerenoe  of  statnre  among 
the,  31 ;  crosses  of,  178 1  Tariability 
oi;  174 ;  heterogeneity  of  the,  192 ; 
arersion  o^  to  hairs  on  the  face, 
581. 

Polyplectron^  number  of  spnn  in,  364; 
display  of  plumage  by  the  male, 
39tiL;  gradation  of  characters  in, 
431 ;  female  of,  471. 

chmquia,  397,  432. 

HardwkkU,  432. 

•^—  makux3m$e,  432,  433. 

^-*  Napoleonis,  432,  433. 

Polysoa,  262. 

Pontoporeia  afflms,  266. 

Porcupine,  mute,  except  in  the  rut- 
ting season,  526. 

Pores,  excretory,  numerical  relation 
of,  to  the  hairs  in  sheep,  198. 

PcrpUa,  bright  colours  of  some,  260. 

Portax  pida,  dorsal  crest  and  throat- 
tuft  of,  530  $  sexual  dilFerences  of 
colour  in,  535,  543. 

Portvnus  j^tber^  pugnacity  ot,  269. 

Pciamoohcfnu  penMUattUy  tusks  and 
&cial  knobs  of  the,  520. 

Pouohet,  G.,  the  relation  of  instinct 
to  intelligence,  67;  on  the  in- 
stincts of  ants,  147 ;  on  the  cares 
of  Abon-Simbel,  168 ;  on  the  im- 
munity of  negroes  from  yellow 
ferer,  193;  change  of  colour  in 
fishes,  344. 

Pouter  pigeon,  late  deyelopment  of 
the  large  crop  in,  288. 

Powell,  Jh*.,  on  stridulation,  281. 

Power,  Dr.,  on  the  diiferent  colours 
of  the  sexes  in  a  species  of  SquUla^ 
271. 

Powys,  Mr.,  on  the  habits  of  the 
chaffinch  in  Corfu,  248. 

Pre-eminence  of  man,  48 

Preference  for  males  by  female  birds, 
414,  420 ;  shewn  by  mammals,  in 
pairing,  522. 

Prehensile  organs,  209. 

Predwtia  enteUtUf  fighting  of  the 
male,  662. 


Pteyer,  Dr.,  on  iamc^iom  ^  ahs 
ear,  14;  <hi  sapenranesvy  kt 
mse  in  womeB,  87. 

Prichard,  on  the  diSmrtmtB  of  ftr-. 
among  the  PoljaesiaBS,  31 ;  «c  r 
connection  between  the  hnmti 
the  skull  in  the  Jf  ongolians  msz  : 
perfection  of  their  aense^  $4:  . 
the  eapacitj  of  Britaah  A^ 
different  ages,  55  ;  on  the  ianc 
heads  of   the   Colombian  onr. 
575 ;  on  Siamese  notioBs  of  bcsr 
578;  on  the  beardleasBess  <s'  . 
Siamese,  581 ;  on  the  deftcK* 
of  the  head  among  Americaa  tr 
and  the  natires  of  Armkhaa,  o^^ 

Primary  sexual  organs,  207. 

Primates,  149,  205  ;  sexnal  dife!0. 
of  colour  in,  537. 

Primogeniture,  erils  of,  135w  I 

Prionidse,  difference  of  the  icief : 
colour,  294. 

PfvcMrHuamultinutculaiu$,SSi^ 
tenuis,  sexnal  diflerenoe  in  l 
colour  of,  358. 

Profligacy,  137. 

Progenitors,  early,  of  man,  160. 

Progress,  not  the  normal  mk  ii  H 

.    man  society,  133 ;  elements  o£.  U.. 

Prong-horn  antelope,  horns  o^  Si4. 

Proportions,  difference  o^  in  distis' 
races,  167. 

ProtectiTe  colouring    in    batt«^y^ 
312  ;  in  lixards,  358  ;  in  birds,4: 
489 ;  in  mammals,  542. 

nature  of  the  dull  colouring  - 

female  Lepidoptera,  321,  322,  oM 

— -*-  resemblances  in  fishes,  344. 

Protozoa,  absence  of  secondary  sen 
characters  in,  260. 

Pruner-Bey,  on  the  occamence  of  t'-f 
supra-conidyloid  fbramen  ia  tc' 
humerus  of  man,  22 ;  on  the  ooloc: 
of  negro  infiuits.  557. 

Prussia,  numerical  proportion  of  on- 
and  female  births  in,  243. 

PsDciis,  proportions  of  the  sexes  ii. 
254. 

Ptarmigan,  monogamous,  219;  sue- 
mer  and  winter  plumage  of  the. 
390,  392 ;  nuptij  assemblages  of: 
406 ;  triple  moult  of  the,  462 ;  prc- 
tectire  coloration  of,  473. 

Puff-birds,  colours  and  nidification  c: 
the,  455. 
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agnacity  of  fine-plumaged  male 
birds,  400. 

woMA^  stripes  of  yonsg,  464. 

uppies  learning  fVom  caU  to  clean 
their  fieuxs,  73. 

^ycnonotua  kcnnorrhoua,  pugnacity  of 
the  male,  360  ;  display  of  under 
tail  coverts  by  the  male,  402. 

^yranga  asfoeo,  male  aiding  in  incu- 
bation, 453. 

^yrodesj  difference  of  the  sexes  in 
colour,  284. 


Qoadrumana,  hands  of,  50;  differences 
between  man  and  the,  149 ;  sexual 
differences  of  colour  in,  537  ;  orna- 
mental characters  of,  549 ;  analogy 
of  sexnal  differences  of,  with  those 
of  man,  558 ;  fighting,  of  males  for 
the    females,    563 ;    monogamous 
'    habits  o^  590 ;  beards  of  the,  602. 
Quain,  R.,  on  the  Tariation  of  the 

muscles  in  man,  26. 
Qnatrefages,   A.   de,   on  the    occur- 
rence of  a  rudimentary  tail  in  man, 
22 ;    on  Tariability,    30 ;    on  the 
moral  sense  as  a  distinction  between 
man  and  animals,  97 ;  ciyillBed  men 
stronger  than  savages,  136 ;  on  the 
fertility  of  Australian  women  with 
white  men,  170;  on  the  Paulistas 
of  Brasil,  173 ;  on  the  evolution  of 
the  breeds  of  cattle,  177;  on  the 
Jews,   193;     on: the  liability    of 
negroes    to    tropical   fevers  after 
residence   in  a  cold  climate,  194 ; 
on    the  difierence  between  field- 
and    house-slaves,  196 ;  on  the  in- 
fluence of  climate  on  colour,   196 ; 
colours  of  annelids,   265;  on  the 
Ainos,    560;   !on   the  women    of 
San  Giuliano,  586. 
Querquedula  ocuUl,  414. 
Quetelet,  proportion  of  sexes  in  man, 
343;    relative  siie    in'  man  and 
woman,  244. 
Quichua  Indians,  34 ;  local  variation 
of  colour  in   the,  196;   no  grey 
hair  among  the,  559 ;  hairlessness 
of  the,  561 ;  long  hair  of  the,  580. 
Qttiaoalua  mefjoTf  225 ;  proportions  of 
the  sexes  o^  in  Floridia  and  Hondu- 
ras, 248. 


Rabbit,  white  tail  of  the,  542. 

Rabbits,  domestic,  elongation  of  the 
skull  in,  56;  modification  of  the 
skull,  in  by  the  lopping  of  the 
ear,  56;  danger-signals  of,  100; 
numerical  proportion  of  the  sexes 
in,  247. 

Races,  distinctive  characters  of,  167, 
168 ;  or  species  of  man,  168;  crossed, 
fertility  or  steriUtv  of,  170 ;  of 
man,  variability  of  the,  174 ;  of 
man,  resemblance  of,  in  mental 
characters,  178;  formation  of, 
181 ;  of  man,  extinction  of,  181 ; 
effects  of  the  crossing  of,  192 ;  of 
man,  formation  of  the,  192;  of 
man,  children  of  the,  557  ;  beard- 
less, aversion  of,  to  hairs  on  the 
fiMse,  580. 

Raffles,  Sir  S.,  on  the  banteng,  536. 

Rafts,  use  of,  48,  180. 

Rage,  manifested  by  animals,  69. 

JRaia  batis,  teeth  of,  335. 

'  cktvaia,  female  spined  on  the 

back,"  331 ;  sexual  difference  in  the 
teeth  of,  334. 

fnaaUata,  teeth  of,  335. 

Rails,  spur-winged,  364. 

Ram,  mode  of  fighting  of  the  508 ; 
African,  mane  of  an,  532 ;  fat- 
tailed,  532. 

Rameses  11.,  features  of,  168. 

RamsaVt  Mr*i  on  the  Australian 
musk-duck,  359;  on  the  regent- 
bird,  413 ;  on  the  incubation  of 
Msnura  wperba,  451. 

Bona  esculenta,  vocal  sacs  of,  350. 

Rat,  common,  general  dispersion  of, 
a  consequence  of  superior  cunning, 
80;  supplantation  of  the  native, 
in  New  &aland,  by  the  European 
rat,  191 ;  common,  said  to  be  poly- 
gamous, 218;  numerical  propor- 
tion of  the  sexes  in,  247. 

Rats,  enticed  by  essential  oils,  530. 

Rationality  of  birds,  410. 

Rattle-snakes,  difference  of  the  sexes 
in  the,  351 ;  rattles  as  a  call,  353. 

Raven,  vocal  organs  of  the  870; 
stealing  bright  objects,  413;  pied, 
of  the  Feroe  Islands,  41^4. 

Rays,  prehensile  organs  of  male^  33? 
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ISazor-bill,  young  of  the,  486. 

Reade,  Winwo^,  suicide  among 
savages  in  Africa,  117  ;  mnlattoes 
not  prolific,  171 ;  effect  of  castra- 
tion of  homed  sheep,  506  ;  on  the 
Guinea  sheep,  235 ;  on  the  occur- 
rence of  a  mane  in  an  African 
ram,  533 ;  on  the  negroes*  appre- 
ciation of  the  beautT  of  their 
women,  577 ;  on  the  admiration  of 
negroes  for  a  black  skin,  579 ;  on 
the  idea  of  beauty  among  negroes, 
582 ;  on  the  JoUofs,  587 ;  on  the 
marriage-customs  of  the  negroes, 
599. 

Roitson,  in  animals,  75. 

Kedstart,  American,  breeding  in  im- 
mature plumage,  484. 

Redstarts,  new  mates  found  by,  408. 

Reduride,  stridulation  oi^  281. 

Reed-bunting,  head-feathers  of  the 
male,  402 ;  attacked  by  a  bull-finch, 
412. 

Reefs,  fishes  frequenting,  343. 

Reeks,  H.,  retention  of  horns  by 
breeding  deer,  503 ;  cow  rejected 
by  a  bull,  525 ;  destruction  of  pie- 
bald rabbits  by  cats,  542. 

Regeneration,  partial,  of  lost  parts  in 
man,  8. 

Regent-bird,  413. 

Reindeer,  horns  of  the,  233 ;  battles 
of,  501 ;  horns  of  the  female,  503; 
antlers  of,  with  numerous  points, 
510;  winter  change  of  the,  542; 
sexual  preferences  shewn  by,  552. 

Relationship,  terms  of,  590. 

Religion,  deficiency  of,  among  cer- 
tain races,  93 ;  psychical  elements 
of,  95. 

Remorse,  114;  deficiency  of,  among 
savages,  131. 

Rengger,  on  the  diseases  of  C^us 
Az<w(Bj  7  ;  on  the  diyersity  of  the 
mental  faculties  of  monkeys,  27; 
on  the  Payaguas  Indians,  32;  on 
the  inferiority  of  Ehiropeans  to 
savages  in  their  senses,  33 ;  re- 
venge taken  by  monkeys,  69;  on 
maternal  affection  in  a  Osbus,  70 ; 
on  the  reasoning  powers  of  Ameri- 
can monkeys,  77;  on  the  use  of 
stones  by  monkeys  for  cracking 
hard  nuts,  81 ;  on  the  sounds  ut- 
•  tered  by  Cebus  Azarce^  84 ;  on  the 


signal-cries  of  monkeys,  87 ;  en  :^ 
polygamous  habits  of  Mycdm  cr-  « 
raya,  217 ;  on  the  voice  of  tkeWv-  \ 
ling  monkeys,  527 ;  on  the  «&Hr  • 
of  Cenvu  campestrig^  529 ;  «n  tar  1 
beards    of    Hyoetes    caraga   as 
Pitkecia    Satcmas,    531;    en  tk 
colours  o{  Fetis  nuHit,  534;  entkr 
colours  of  CervuM  jwiliwbew,  d>. 
on  sexual  differences  of  coiw  n 
Myeetes,  537 ;  on  the  cokmr  ttit 
infknt  Guaranys,  558  ;  on  the  eirh 
maturity  of  the  female  of  Csn. 
axcwa,  558 ;  on  the  beards  «£  o- 
Guaranys,  561 ;   on  the  tme(6pf^ 
notes  employed  hj  monkeys,  h7t 
on  American  polygamous  aMnkfTv 
590. 

Representative  species,  of  birds,  46& 

Reproduction,  unitj  of  plMasnaK 
of^  throughout  the  maBBmahs,  6: 
period  of,  in  birds,  484. 

Reproductive    system, 
structures  in  the,  23  , 
parts  of^  161. 

Reptiles,  350. 

and  birds,  alliance  of,  165. 

Resemblances,  small,   between 
and  the  apes,  150. 

Retrievers,    exercise    of 
faculties  by,  78. 

Revenge,  manifested  by  animals,  69. 

Reversion,  36  ;  perhaps  the  cause  d 
some  bad  dispositi<»s,  137. 

Shagiumf  difference  of  colour  in  tb« 
sexes  of  a  species  of,  294. 

Shamphastoe  carinatuSf  492. 

Ehea  darwmii,  479. 

Rhinoceros,  nakedness  of,  57 ;  horcf 
o£^  505 ;  horns  of,  used  defessivriT, 
518;  attacking  white  or  grey 
horses,  540. 

ShynehaOf  sexes  and  young  ol,  476. 

au$trali8j  476. 

bengakmia,  476, 

capenaiSj  477. 

Rhythm,  perception  o^  by  animal;^ 
569. 

Richard,  M.,  on  rudimentary  muscles 
in  man,  12. 

Richardson,  Sir  J.,  on  the  pairing  of 
Tetrao  wnbellus,  366;  on  Tetrao 
ttrophasianuSf  372 ;  on  the  drum* 
ming  of  grouse,  376 ;  on  the  dances 
of  Tetrao  phasianeUnSy  381 :    on 
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of  the  male  luusk-dttck  of  Guiana, 
3(52 ;  on  the  courtship  of  Hupiooia 
crooea,  395. 

Schoolcraft,  Mr.,  on  the  difficulty  of 
fashioning  stone  implements,  49. 

Schweinfurth,  complexion  of  negroes, 
556. 

ScuBna  aquila^  347. 

Sclater,  P.  L.,  on  modified  secondary 
wing-feathers  in  the  males  of  Ptjpro, 
378 ;  on  elongated  feathers  in 
nightjars,  384;  on  the  species  of 
Cnasmorhynchusj  385 ;  on  the  plu- 
mage of  Felecamia  onocrotalus, 
393 ;  on  the  plantain-eaters,  460 ; 
on  the  sexes  and  young  of  Tadoma 
variegata,  479 ;  on  the  colours  of 
Lemur  macaco^  537  ;  on  the  stripes 
in  asses,  548. 

Scolecida,  absence  of  secondary  sexual 
characters  in,  260. 

Scolopax  frcnatOf  tail-feathers  of, 
377. 

gailinago,  drumming  of,  376. 

javensis,  tail-feathers  of,  377. 

■  major,  assemblies  of,  405. 

Wilsonii,    sound    produced  by, 

377. 

Scolytus,  stridulation  of,  302. 

Scoter-duck,  black,  sexual  difference 
in  coloration  of  the,  491 ;  bright 
beak  of  male,  491. 

Scott,  Dr.,  on  idiots  smelling  their 
food,  36. 

f  J.,  on  the  colour  of  the  beard 

in  man,  558. 

Scrope,  on  the  pugnacity  of  the  male 
salmon,  332;  on  the  battles  of 
stags,  501. 

Scudder,  S.  H.,  imitation  of  the 
stridulation  of  the  Orthoptera, 
283;  on  the  stridulation  of  the 
Acridiidae,  286 ;  on  a  Devonian  in- 
sect, 280 ;  on  stridulation,  566. 

Sculpture,  expression  of  the  ideal  of 
beauty  by,  581. 

Sea-anemonies,  bright  colours  of,  260. 

Sea-bear,  polygamous,  218. 

Sea-elephant,  male,  structure  of  the 
noae  of  the,  527 ;  polygamous,  218. 

Sea-lion,  polygamous,  218. 

Seal,  bladder-nose,  528. 

Seals,  their  sentinels  generally  fe- 
males, 100 ;  evidence  furnished  by, 
on  classification,  150;  polygamous 


habits  of,  218;  battles  of  male, 
500;  canine  teeth  of  male,  502; 
sexual  difierences,  515;  pairing  of, 
522 ;  sexual  peculiarities  of,  528 ; 
in  the  coloration  of,  534 ;  apprecia- 
tion of  music  by,  569.  ., 

Sea-scorpion,  sexual  differences  in, 
337. 

Season,  changes  of  colour  in  birds,  in 
accordance  with  the,  390 ;  changes 
of  plumage  of  birds  in  relation  to, 
462. 

Seasons,  inheritance  at  corresponding, 
230. 

Sebituani,  African  cliief,  trying  to 
alter  a  fashion,  575. 

Sebright  Bantam,  238. 

Secondary    sexual    characters,  207 
relations    of   polygamy   to,    217 
transmitted  through    both    sexes 
226  ;  gradation  of,  in  birds,  430. 

Sedgwick,  W.,  on  hereditary  tendency 
to  produce  twins,  45. 

Seemann,  Dr.,  on  the  different  appre- 
ciation of  music  by  different  peoples, 
570;  on  the  effects  of  music,  571. 

Seidlitz,  on  horns  of  reindeer,  506. 

Sehsphortu  platyoercm,  acuminate 
first  primary  of  the  male,  378. 

Selby,  P.  J.,  on  the  habits  of  the 
black  and  red  grouse,  219. 

Selection,  double,  225. 

of  male  by  female  birds,  404, 

421. 

,  methodical,  of  Prussian  grena- 
diers, 29. 

,  sexual,  explanation  of,  209, 213, 

220;  influence  of,  on  the  colour- 
ing of  Lepidoptera,  321. 

,  sexual  and  natural,  contrasted, 

226. 

Self-command,  habit  of,  inherited, 
115 ;  estimation  of,  118. 

Self-consciousness,  in  animals,  83. 

Self-preservation,  instinct  of,  112. 

Self-sacrifice,  by  savages,  111 ;  esti- 
mation of,  118. 

Semilunar  fold,  17. 

Semnopithecus,  154;  long  hair  on  the 
heads  of  species  of,  150,  604. 

ohrysomelaSf  sexual    differences 

of  colour  in,  537. 

comatus,  ornamental  hair  on  the 

head  of,  549. 

^—'  f/vntatu8f  beard,  &c.,  of,  550. 
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Sailors  and  soldiers,  difference  in  the 
proportions  of,  32. 

St.  Jonn,  Mr.,  on  the  attachment  of 
mated  birds,  410. 

St.  Kilda,  beards  of  the  inhabitants 
of,  560. 

Saimo  eriox^  and  8,  wmbla^  colouring 
of  the  male,  during  the  breeding 
season,  340. 

lycaodon,  333. 

9ahr,  333. 

Salmon  leaping  out  of  fresh  water, 
107 ;  male,  ready  to  breed  before 
the  female,  212;  proportion  of 
the  sexes  in,  249 ;  male,  pugna- 
city of  the,  332 ;  male,  chara^ers 
of,  during  the  breeding  season,  332, 
340;  spawning  of  the,  344 ;  breed- 
ing of  immature  male,  485. 

Salrin,  0.,  inheritance  of  mutilated 
feathers,  60,  384,  603;  on  the 
Humming-birds,  219,  454 ;  on  the 
numerical  proportion  of  the  sexes 
in  Humming-birds,  248,  487  ;  on 
C/iOgnoBpetea  and  Penelope^  377; 
on  Selasphorus  platt/cercus,  378; 
Pipra  delicioaa,  378  ;  on  ChasmO' 
rhynchus,  389. 

Samoa  Islands,  beardlessness  of  the 
natives  of,  560,  581. 

Sand-skipper,  270. 

Sandwich  Islands,  variation  in  the 
skulls  of  the  natives  of  the,  26; 
decrease  of  native  population,  166  ; 
population  of,  257  ;  superiority  of 
the  nobles  in  the,  587. 

Islanders,  lice  of,  170. 

San-Giuliano,  women  of,  586. 

Santali,  recent  rapid  increase  of  the, 
45 ;  Mr.  Hunter  on  the,  192. 

Sajphirina,  characters  of  the  males  of, 
271. 

Sarkidiomis  melanonoittSf  characters 
of  the  young,  465. 

Sars,  0.,  on  Fontopareta  affiniSy 
266. 

Satumia  carpmi,  attraction  of  males 
by  the  female,  252. 

—  /o,  difference  of  coloration  in  the 
sexes  of,  316. 

Satui^idcBj  coloration  of  the,  314, 
315. 

Savage,  Dr.,  on  the  Hghting  of  the 
male  gorillas,  562 ;  on  the  habits 
of  the  gorilla,  591. 


Savage  and  Wymaxx    osb    the  poJrr  - 
mous  habita  of  the  gorilla^  217. 

Savages,  uniformity   ot^  exa^era/'  i 
28 ;  long-sighted,    33  ;  rate  of  in- 
crease among,  osnAlly  axaall,  43; 
retention  of  the  prehensile  pi^wc 
of  the  feet  by,  52  ;  ixnitAtiye  hczi- 
ties  of,  87 ;   129 ;    causes   ai  h^ 
morality  o^  119;   tribes   <»£,  sbj- 
planting  one  another,    126;    ia- 
provements    in    the     arts   ameac 
144;   arts  of,  179;    fondaess  ^ 
for  rough  music,    380 ;    aiteBttoa 
paid  by,  to  personal   appesmoe, 
574 ;  relation  of  the  sexes  amoBf. 
591. 

Saviotti,  Dr.,  division  of  malar  bone. 
39. 

Saw-fly,  pugnacity  of  a  male,  391. 

Saw-flies,  proportions  of  the  sexes  i&. 
254. 

Saxicola  nddookiy  young  of,  487. 

Scalp,  motion  of  the,  13. 

Scent-glands  in  snakes,  352. 

Schaaffhausen,  Prof.,  on  the  develop- 
ment of  the  posterior  molars  la 
different  races  of  man,  20 ;  on  the 
jaw  from  La  Naulette,  40 ;  on  the 
correlation    between    muscularilv 
and  prominent  supra-orbital  ridges. 
44;    on  the  mastoid  processes  cf 
man,  53 ;  on  modifications  of  th^ 
cranial  bones,  56  ;  on  human  sacri- 
fices, 144 ;  on  the  probable  speedy 
extermination  of  the  anthropomor- 
phous apes,  156 ;  on  the  ancient 
inhabitants   of   Europe,   181 ;    on 
the  effects  of  use  and  disuse  of 
parts,   197 ;    on  the  superciliarj 
ridge  in  man,   5^ ;   on  the  ab- 
sence of  race-difie'rences  in  the  in- 
fant skull  in  man,  557 ;  on  ugliness, 
584. 

Schaum,  H.,  on  the  elytra  of  Dytisau 
and  ffydroporus,  276. 

Schelver,  on  dragon-flies,  290. 

Schiodte,  on  the  stridulation  of  JBcU- 

roceruSf  302. 
Schlegel,  F.  von,  on  the  com]^exity  of 
the  languages  of  undviUsed  peo- 
ples, 91. 

,  Prof.,  on  Tlmystpttfra,  468. 
Schleicher,  Prof.,  on   the  origin  of 
language,  87. 

Schomburgk,  Sir  R.,  on  the  pugnacity 
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of  the  male  lutuk-duck  of  Guiana, 
302  ;  on  the  courtship  of  Hupicola 
crooea,  395. 
Schoolcraft,  Mr.,  on  the  difficulty  of 

fashioning  stone  implements,  49. 
Schweinfurth,  complexion  of  negroes, 

556. 
/^vifBna  aquiloy  347. 
Sclater,  P.  L.,  on  modified  secondary 
wing-feathers  in  the  males  of  Ptjpro, 
378 ;  on  elongated  feathers  in 
nightjars,  384;  on  the  species  of 
Cfiasmorhynchus,  385 ;  on  the  plu- 
mage of  PelecoHua  tmocrotaltu, 
393 ;  on  the  plantain-eaters,  460 ; 
on  the  sexes  and  young  of  Tadoma 
rariegatOj  479 ;  on  the  colours  of 
Lemur  macaco,  537  ;  on  the  stripes 
in  asses,  548. 

Scolecida,  absence  of  secondary  sexual 
characters  in,  260. 

Scolopax  frenatOy  tail-feathers  of, 
377. 

gaiiinago,  drumming  of,  376. 

javensia,  tail-feathers  of,  377. 

— ~  major,  assemblies  of,  405. 

Wi'^ntt,    sound    produced   by, 

377. 

Scolyius,  stridulation  of,  302. 

Scoter-duck,  black,  sexual  difference 
in  coloration  of  the,  491 ;  bright 
beak  of  male,  491. 

Scott,  Dr.,  on  idiots  smelling  their 
food,  36. 

,  J.,  on  the  colour  of  the  beard 

in  man,  558. 

Scrope,  on  the  pugnacity  of  the  male 
sjJmon,  332;  on  the  battles  of 
stags,  501. 

Scudder,  S.  H.,  imitation  of  the 
stridulation  of  the  Orthoptera, 
283;  on  the  stridulation  of  the 
Acridiida*,  286 ;  on  a  Deronian  in- 
sect, 280 ;  on  stridulation,  566. 

Sculpture,  expression  of  the  ideal  of 
betauty  by,  581. 

Sea-anemonies,  bright  colours  of,  260. 

Sea-bear,  polygamous,  218. 

Sea-elephant,  male,  structure  of  the 
nose  of  the,  527 ;  polygamous,  218. 

Sea-lion,  polygamous,  218. 

Seal,  bladder-nose,  528. 

Seals,  their  sentinels  generally  fe- 
males, 100 ;  evidence  furnished  by, 
on  classification,  150;  polygamous 


habits  of,  218 ;  battles  of  male, 
500;  canine  teeth  of  male,  502; 
sexual  difierences,  515 ;  pairing  of, 
522 ;  sexual  peculiarities  of,  528 ; 
in  the  coloration  of,  534;  apprecia- 
tion of  music  by,  569.  .^ 

Sea-scorpion,  sexual  differences  in^ 
337. 

Season,  changes  of  colour  in  birds,  in 
accordance  with  the,  390 ;  changes 
of  plumage  of  birds  in  relation  to, 
462. 

Seasons,  inheritance  at  corresponding, 
230. 

Sebituani,  African  chief,  trying  to 
alter  a  fashion,  575. 

Sebright  Bantam,  238. 

Secondary  sexual  characters,  207; 
relations  of  polygamy  to,  217 ; 
transmitted  tnrough  both  sexes, 
226  ;  gradation  of,  in  birds,  430. 

Sedgwick,  W.,  on  hereditary  tendency 
to  produce  twins,  45. 

Seemann,  Dr.,  on  tht  different  appre- 
ciation of  music  by  different  peoples, 
570;  on  the  effects  of  music,  571. 

Seidlitz,  on  horns  of  reindeer,  506. 

Sehsphonts  pUttycercus,  acuminate 
first  primary  of  the  male,  378. 

Selby,  P.  J.,  on  the  habits  of  the 
black  and  red  grouse,  219. 

Selection,  double,  225. 

of  male  by  female  birds,  404, 

421. 

,  methodical,  of  Prussian  grena- 
diers, 29. 

,  sexual,  explanation  of,  209, 213, 

220;  influence  of,  on  the  colour- 
ing of  Lepidoptera,  321. 

,  sexual  and  natural,  contrasted, 

226. 

Self-command,    habit    of,  inherited, 

115 ;  estinution  of,  118. 
Self-consciousness,  in  animals,  83. 
Self-preservation,  instinct  of,  112. 
Self-sacrifice,  by  sarages.  111 ;  esti- 

mation  of,  118. 
Semilunar  fold,  17. 
Semnofrithecus,  154;  long  hair  on  the 

heads  of  spedes  0^  150,  604. 
chrysomehSf  sexual    differences 

of  colour  in,  537. 
comatuSf  ornamental  hair  on  the 

head  of,  549. 
frontatui,  beard,  Ac.,  of,  550. 
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Semwi^giOiecui  na»K»,  nose  of,  150. 

—  nejiuviu,  oolooring  of,  551. 

—  mdiCKiMfttf,  omameatai  I.air  on 
the  head  of;  548. 

Senses,  inferioritj  of  Europeans  to 
savages  in  the,  33. 

Sentinels,  among  animals,  100, 107. 

Serpents,  instinctively  dre.uled  by 
apes  and  monkeys,  67,  71. 

SerixtaMt,  hermaphroditism  in,  161. 

Sex,  inheritance  limited  by,  230. 

Sexes,  relative  proportions  o^  in  man, 
242,  558 ;  probable  relation  of  the, 
in  primeval  man,  591. 

Sexual  characters,  secondary,  207 ; 
relations  of  polygamy  to,  217 ; 
transmitted  through  both  sexes, 
226 ;  gradation  of,  in  birds,  430. 

-^—  and  natural  selection,  con- 
trasted, 226. 

characters,  effects  of  the  loss  of 

231 ;  limiUtion  of,  231. 

-— —  differences  in  man,  8. 

— -~  selection,  explanation  of,  209, 
213,  220;  influence  of,  on  the 
oolooring  of  Lepidoptera,  319  ;  ob- 
jections to,  495 ;  action  of,  in  man- 
kind, 595. 

•^^  similarity,  255. 

Shaler,  Prof.,  sizes  of  sexes  in  whales, 
516. 

Sharks,  prehensile  organs  of  male, 
331. 

Sharpe,  Dr.,  Europeans  in  the  tropics, 
195. 

,  R.  B.,  on  Tanygiptera  ayltia, 
451 ;  on  Cerykf  457 ;  on  the  young 
male  of  Daceh  GctudichaucU,  467. 

Shaw,  Mr.,  on  the  pugnacity  of  the 
male  saUnon,  332. 

,  J.,  on  the  decorations  of  birds, 
382. 

Sheep,  danger-signals  of,  100 ;  sexual 
difierences  in  the  horns  of,  230  ; 
horns  oi,  235, 505 ;  domestic,  sexual 
differences  of,  late  developed,  237 ; 
numerical  proportion  of  the  sexes 
in,  246;  inheritance  of  horns  by 
one  sex,  505;  effect  of  castration, 
506;  mode  of  fighting  of,  508; 
arched  foreheads  of  some,  532. 

— ^  Merino,  loss  of  horns  in  females 
of,  231 ;  horns  of,  235. 

Shells,  difference  in  form  of,  in  male 
and     female     Gasteropoda,     262; 


beautiful    colours    aod   sIu^ks 
264. 

Shield-drake,  pairing  with  a 
duck,  414 ;  New  Zealaady 
young  of,  479. 

Shooter,  J.,  on  the  Kaffirs,  579 :  :: 
the  marriage-customs  of  the  Ea£.". 
598. 

Shrew-mice,  odour  of,  528. 

Shrike,  Droago,  461. 

Shrikes,  characters  of  yoimg,  4^. 

Shuckard,  W.  E.,  on  sexnal  mf'.r- 
ences  in  the  wings  of  HjiiMBo>pter, 
277. 

Shyness  of  adorned  male  birds,  4jl?. 

Siagonhany   proportions  of  the  s«it 
in,  253;  dimorphism  in  males  c% 
299. 

Siam,  proportion  of  male  and  liemaie 
births  iu,  245. 

Siamese,  general  beardlessneas  of  tike, 
560 ;  notions  of  beauty  of  the,  57^; 
hairy  family  o^  601. 

Sidgwick,  U.,  on  morality  in  hvfsv- 
thetical  bee  communitj,  99;  (mr 
actions  not  entirely  directed  by 
pain  and  pleasure,  120. 

Siebold,  C.  T.  von,  on  the  proportka 
of  sexes  in  the  Apu$,  255 ;  on  the 
auditory  apparatus  of  the  stridu- 
lant  Orthoptera,  283. 

Sight,  inheritance  of  l<mg  and  short 
33. 

Signal-cries  of  monkeys,  87. 

Silk-moth,  proportion  of  the  sexes 
in,  250,  251;  AtUuUhm,  Prof. 
Canestrini,  on  the  destmctioo  of 
its  larvae  by  wasps,  251 ;  differ- 
ence of  size  of  the  male  and  fe- 
male cocoons  of  the,  278 ;  pairiof 
of  the,  318. 

Simiadae,  152 ;  their  origin  and  divi- 
sions, 165. 

Similarity,  sexual,  225. 

Singing  of  the  Cicadss  and  Fulgoride, 
281 ;  of  tree-frogs,  350 ;  of  binb, 
object  of  the,  368. 

Strema,  nakedness  o^  56. 

Sirex  juvencus^  292. 

Siridde,  difference  of  the  sexes  in, 
292. 

Siskin,  394 ;  pairing  with  a  caaazT, 
415. 

Sitana,  throat-pouch  of  the  males  of, 
355,  358. 
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Size,  relatiTe,  of  the  sexes  of  insects, 
278. 

Skin,  moTement  of  the,  13;  naked- 
ness of,  in  man,  56 ;  colour  of  the, 
192. 

and  hair,  correlation  of  colour 

of,  197. 

Skull,  yariation  of,  in  man,  26 ; 
cubic  contents  of,  no  absolute  test 
of  intellect,  54;  Neanderthal,  ca- 
pacity of  the,  55  ;  causes  of  modi- 
fication of  the,  55 ;  difference  of, 
in  form  and  capacity,  in  different 
races  of  men,  168;  rariability  of 
the  shape  of  the,  174 ;  differences 
of,  in  the  sexes  in  man,  557 ;  arti- 
ficial modification  of  the  shape  of, 
575. 

Skunk,  odour  emitted  by  the,  528; 
white  tail  of,  protective,  543. 

Slavery,  prevalence  of,  117;  of  wo- 
men, 593. 

Slaves,  difference  between  field  and 
house-slaves,  196. 

Sloth,  ornaments  of  male,  534. 

Smell,  sense  of,  in  man  and  animals, 
17. 

Smith,  Adam,  on  the  basis  of  sym- 
pathy, 106. 

y  Sir  A.,  on  the  recognition  of 

women  by  male  Cynooep'taH,  8  ;  on 
revenge  by  a  baboon,  69 ;  on  an 
instance  of  memory  in  a  baboon, 
74;  on  the  retention  of  their  colour 
by  the  Dutch  in  South  Africa,  193 ; 
on  the  polygamy  of  the  South 
African  antelopes,  217;  on  the 
polygamy  of  the  lion,  218 ;  on  the 
proportion  of  the  sexes  in  Kcbus 
ellipsiprymnusy  247  ;  on  Bucephalus 
capetuis,  351 ;  on  South  African 
lizards,  358;  on  fighting  gnus, 
501 ;  on  the  horns  of  rhinoceroses, 
506 ;  on  the  fighting  of  lions,  521 ; 
on  the  colours  of  the  Cape  £]and, 
535;  on  the  colours  of  the  gnu, 
536;  on  Hottentot  notions  of 
beauty,  578;  disbelief  in  commu- 
nistic marriages,  588. 

— ,  F.,  on  the  Cynipidse  and  Ten- 
thredinidse,  254;  on  the  relative 
size  of  the  sexes  of  Aculeate  Hymen- 
optera,  279 ;  on  the  difference  be- 
tween the  sexes  of  ants  and  bees, 
292;  on  the  stridulaticn  of  Tt-XfX 


mbukmuy  303;  on  the  stridulation 
of  Manonffchus  paewhoorij  305. 

SmyntJiurus  luteus,  courtship  of^  279. 

Snakes,  sexual  differences  of,  351 ; 
mental  powers  of,  352 ;  male,  ar- 
dency of^  352. 

^  Snarling  muscles,"  41. 

Snipe,  drumming  of  the,  376 ;  colo- 
ration of  the,  491. 

,  painted,  sexes  and  young  of, 

476. 

f  solitary,  assemblies  of,  405. 

Snipes,  arrival  of  male  before  the 
female,  212;  pugnacity  of  male, 
362;  double  moult  in,  390. 

Snow-goose,  whiteness  of  the,  492. 

Social  animals,  affection  of,  for  each 
other,  102;  defence  of,  by  the 
males,  107. 

Sociability,  the  sense  of  duty  con- 
nected with,  98;  impulse  to,  in 
animals,  105;  manifestations  of, 
in  man,  108;  instinct  of,  in  ani- 
mals, 109. 

Sociality,  probable,  of  primeval  men, 
62;  influence  of,  on  the  develop- 
ment of  the  intellectual  faculties, 
128;  origin  of,  in  man,  129. 

Soldiers,  American,  measurements  of, 
29. 

and  sailors,  difference  in  the 

proportions  of,  32. 

SolenoatomOf  bright  colours  and  mar- 
supial sack  of  the  females  of, 
346. 

Song  of  male  birds  appreciated  by 
their  females,  92 ;  want  of,  in 
brilliant  plumaged  birds,  401 ;  of 
birds,  450. 

SoreXf  odour  of,  528. 

Sounds  admired  alike  by  man  and 
animals,  92;  produced  by  fishes, 
347 ;  produced  by  male  frogs  and 
toads,  350 ;  instrumentally  pro- 
duced by  birds,  376  et  seq, 

Spain,  decadence  of,  141. 

Sparassus  tmaragduluBy  difference  of 
colour  in  the  sexes  of,  272. 

S|>arrow,  pugnacity  of  the  male,  360 ; 
acquisition  of  the  Linnet's  song  by 
a,  370 ;  coloration  of  the,  473 ;  im- 
mature plumage  of  the,  466. 

J  white-crowned,  young  of  the, 

486. 

SjKirrows,  house-  and  tree-,  455. 
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Peregrine  falcon,  new  mate  fonnd  by, 
408. 

Period  of  Tariability,  relation  of,  to 
sexual  selection,  240. 

Periodicity,  vital.  Dr.  Laycock,  on,  8. 

Periods,  lunar,  followed  by  functions 
in  man  and  animals,  8,  164. 

■  of  life,   inheritance    at    corre- 
sponding, 228,  232, 

PeriBoretu  oana^knsis,  young  of,  481. 

FerittioMa,  difference  of  colour  in  the 
sexes  of  a  species  of,  294. 

Periwinkle,  262. 

Pemis  cristatOf  424. 

Perrier,  M.,  on  sexual  selection,  210 ; 
on  bees,  292. 

Perseverance,  a  characteristic  of  man, 
564. 

Persians,  said  to  be  improved  by  in- 
termixture with  Georgians  and  Cir- 
cassians, 586. 

Personnat,  M.,  on  Bombyx  Tamamai^ 
251. 

Peruvians,  civilisation  of  the,  not 
foreign,  145. 

Petrels,  colours  of,  493. 

Petrodnda  cifanea,  young  of,  487. 

PetrocQMyphui,  461. 

Petronia,  483. 

Pfeiffer  Ida,  on  Javan  ideas  of  beauty, 
580. 

Phacochotrus  athtoptcuSf  tusks  and 
pads  of,  519. 

Phalanger,  Vulpine,  black  varieties  of 
the,  539. 

Phaiaropus  fulioanus,  476. 

—  hypet'boreuSj  476. 
Phawmsj  298. 

'     ■  cami/eXf  variation  of  the  horns 
of  the  male,  297. 
— 1 —  fauHtiSf   sexual  differences    of, 
29G. 

—  lancifer,  295. 
P/utseokwcttis  cinereusy  taste  for  rum 

and  tobacco,  7. 
PhasgoHura  viridiuiauiy    stridulation 

of,  284,  285. 
PhasianuM  Scemmerringii,  446. 
tenicoior,  396. 

Wallichii,  400,  472. 

Pheasant,  polygamous,  219 ;  and  black 

grouse,  hvbrids  of^  414 ;  production 
of  hybrids  with  the  common  fowl, 
420;  immature  plumage  of  the, 
466.  ^ 


g^ 


Pheasant,  Amherst,  disf4ay  o^  ?Sr- 

^»  Argus,   334,   462;    dlspUj 

plumage  bv  the  male,  3d8;  er< 
latedspotoof  ihe428^434;  ^ 
tion  of  characters  in  thc^  434. 

y  Blood-^  364. 

,  Cheer,  400,  472. 

* ,  £ared,  235,  400,  472  ;    kar^ 

of  the  tail  in  the,  452  ;  aez^  aiu' 
in  the,  460. 
■  ,  Golden,  display  of  p]aBi»£' 
by  the  male,  396 ;  age  of  nau- 
plumage  in  the,  483  ;  sex  of  yiCnT. 
ascertained  by  palling  oot  be*.- 
feathers,  484. 

■  i  Kalij,  drumnaing  of  tlie  mali 
375. 
—^  Reeve's,  length  of  the  tail  is. 
452. 

y  Silver,  triumphant  male,  4e- 

poaed  on  account  of  spoiled  |Jih 
mage,  419 ;  sexual  coloration  of  th?, 
492. 

,  Soemmerring's,  445^  452. 

^,Tragopan,     383;     dispUv    of 

plumage  by  the  male^  397  ;  mark> 
•   ings  of  the  sexes  of  the,  428. 
Pheasants,  period  of  acqnisitio&of  male 
characters  in  the  famllj  of  th^. 
235 ;  proportion  of  sexes  in  chicks 
o^  247  ;  length  of  the  tail  in,  44^. 
451,  452. 
Philters,  worn  by  women,  577. 
PAooa  gnenkmdkxL,  sexual  differvsc^ 

in  the  coloration  of,  535. 
Photnkura  ruthillOy  408. 
Phosphorescence  of  insects,  277. 
Phryganidae,   copulation   of   distinct 

species  of,  275. 
Phrynitcus  nigrioatu,  349. 
Physical  inferiority,  suppoeed,  of  man, 

64. 
Pickering,  on  the  number  of  species 

of  man,  174. 
Picton,  J.  A.,  on  the  soul  of  man,  613. 
Picus  auratuSf  362. 

major,  402. 

Pierisy  312  ,319. 

Pigeon,  female,  deserting  a  weakened 
mate,  214;  carrier,  Tate  develo]^ 
ment  of  the  wattle  in,  2.t8; 
pouter,  late  development  of  the 
crop  in,  238 ;  domestic,  breeds  and 
sub^breeds  of,  460. 
Pigeons,  nestling,  fed  by  the  secretion 
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of  the  crop  of  both  parents,  163 ; 
changes  of  plumage  in,  229 ;  trans- 
mission of  sexual  peculiarities  in, 
230 ;  Belgian,  with  black-streaked 
males,  231,  238,  446;  changing 
colour  after  several  moultings,  238 ; 
numerical  proportion  of  the  sexes 
in,  247 ;  cooing  of,  374 ;  yariations 
in  plumage  of,  385;  display  of 
plumage  by  male,  402 ;  local  me- 
mory of,  411 ;  antipathy  of  female, 
to  certain  males,  418 ;  pairing  of, 
418;  profligate  male  and  female, 
418 ;  wing-bars  and  tail-feathers 
of,  427 ;  suppositious  breed  of,  445 ; 
|iouter  and  carrier,  peculiarities  of, 
predominant  in  males,  447;  nidi- 
tication  of,  453;  Australian,  458; 
immature  plumage  of  the,  467. 

Vif^j  origin  of  the  improved  breeds 
of,  177 ;  numerical  proportion  of 
the  sexes  in,  247 ;  stripes  of  young, 
464>  546 ;  tusks  of  miocene,  521 ; 
sexunl  preference  shewn  by,  525. 

Pike,  American,  brilliant  colours  of 
the  male,  during  the  breeding 
season,  340. 

,  reasoning  powers  of^  75 ;  male, 
devoured  by  females,  249. 

Pike,  L.  0.,  on  the  psychical  elements 
of  religion,  95. 

PtmeUa  striatum  sounds  produced  by 
the  female,  806. 

Pinel,  hairiness  in  idiots,  36. 

Pintail,  drake,  plumage  of,  393; 
pairing  with  a  wild  duck,  415. 

—  Duck,  pairing  with  a  wigeon, 
414. 

Pipe-fish,  filamentous,  344 ;  mar- 
supial receptacles  of  the  male,  346. 

Pipits,  moulting  of  the,  392. 

Piproy  modified  secondary  wing- 
feathers  of  male,  378. 

delicioaa,  378,  379. 

Puates  atriduius,  stridnlation  of,  281. 

Pitcaim  island,  half-breeds  on,  190. 

Pitheda  IcwsooephaiOy  sexual  differ^ 
ences  of  colour  in,  537. 

Satann$,  beard  of;  531,  532; 

resemblance  of,  to  a  negro,  604. 

Pits,  suborbital,  of  Ruminanta,  529. 
Pittids,  nidification  of,  453. 
Placentata,  157. 
Plagiostemous  fishes,  33  L 
Plain-wanderer,  Australian,  473. 


PkmarkBf  bright  colours  of  some, 
260. 

Plantain-eatera,  colours  and  nidi- 
fication of  the,  455  ;  both  sexes  of, 
equally  brilliant,  460. 

Plants,  cultivated,  more  fertile  than 
wild,  45 ;  Nageli,  on  natural  selec- 
tion io,  61 ;  male  flowers  of,  mature 
before  the  female,  212 ;  phenomena 
of  fertilisation  in  222. 

PlaialWy  374 ;  change  of  plumage  in, 
461. 

Platybfemnus,  289. 

PhtycercvSf  young  of,  481. 

PlatyphyUum  conoamim,  283,  286. 

Platyrrhine  monkeys,  153. 

Platytma  myoidesy  13. 

Plecostomusy  head-tentacles  of  the 
males  of  a  species  of,  338. 

—  barbatuSf  peculiar  beard  of  the 
male,  338. 

Pkctroptenu  gamhenaiBjS^VLTtei  wings 
of;  364. 

PJoceWy  370,  375,  405. 

Plovers,  wing-spurs  of,  365;  double 
moult  in,  392. 

Plumage,  changes  o^  inheritance  of, 
by  fowls,  22d;  tendency  to  ana- 
logous variation  in,  385;  display 
of,  by  male  birds,  394, 402 ;  changes 
of,  in  relation  to  season,  462 ;  im- 
mature, of  birds,  464,  465 ;  colour 
of,  in  relation  to  protection,  489. 

Plumes  on  the  head  in  birds,  differ- 
ence of,  in  the  sexes,  451. 

Pneumoniy  structure  of,  286. 

Podka,  sexual  difference  in  the  colour 
of  the  irides  of;  425. 

Poeppig,  on  the  contact  of  civilised 
and  savage  races,  183. 

Poison,  avoidance  of,  by  animals,  80. 

Poisonous  fruits  and  herbs  avoided  by 
animals,  66. 

Poisons,  immunity  from^  correlated 
with  colour,  193. 

Polish  fowls,  origin  of  the  crest  in, 
231. 

Pollen  and  van  Dam,  on  the  colours 
of,  Leinnr  9¥McacOf  537. 

Polyandry,  593;  in  certain  Cypri- 
nidse,  249;  among*  the  £laterid«, 
253. 

Polydactylism  in  man,  37. 

Polygamy,  influence  of,  upon  sexunl 
selection,   216;    superinduced    bv 
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Peregrine  falcon,  new  mate  found  by, 
408. 

Period  of  Tariability,  relation  of,  to 
sexual  selection,  240. 

Periodicity,  vital,  Dr.  Larcock,  on,  8. 

Periods,  lunar,  followed  by  functions 
in  man  and  animals,  8,  164. 

'  of  life,  inheritance  at  corre- 
sponding, 228,  232, 

Peri9oreu$  oanadenns,  young  of,  481. 

Peritriehia,  difference  of  colour  in  the 
sexes  of  a  species  of,  294. 

Periwinkle,  262. 

Pemis  cristaia,  424. 

Perricr,  M.,  on  sexual  selection,  210 ; 
on  bees,  292. 

Perseverance,  a  characteristic  of  man, 
564. 

Persians,  said  to  be  improved  by  in- 
termixture with  Georgians  and  Cir- 
cassians, 586. 

Personnat,  M.,  on  Bcmhyx  Yamamai, 
251. 

Peruvians,  civilisation  of  the,  not 
foreign,  145. 

Petrels,  colours  of,  493. 

Petrocinda  cyanea,  young  of,  487. 

Petrocossyphut,  461. 

PHronia,  483. 

Pfeiffer  Ida,  on  Javan  ideas  of  beauty, 
580. 

Phaoocharus  aiMoptcus^  tusks  and 
pads  of,  519. 

Phalanger,  Vulpine,  black  varieties  of 
the,  539. 

Phalaropus  fuHcarius,  476. 

—  hypei-borws,  476. 
P/tancnUf  298. 

'     ■  oamifeXf  variation  of  the  horns 

of  the  male,  297. 
-^>—  fauntiSy  sexual   differences    of, 

290. 

hncifer,  295. 

Phaseolatxtm  cinereuB,  taste  for  rum 

and  tobacco,  7. 
Phaagonura  viridiafima,    stridulation 

of,  284,  285. 
PfuuianuM  SmnmerringUf  446. 
verskxtlor,  396. 

Wallkhii,  400,  472. 

Pheasant,  polygamous,  219 ;  and  black 

grouse,  hybrids  of,  414;  production 
of  hybrids  with  the  common  fowl, 
420;  immature  plumage  of  the, 
466. 


Pheasant,  Amherst,  display  vi,  ^ 
^,  Argus,   334^    463;    duptaj 

plumage  bv   the  mAla,  398 ;  ec-  • 

lated  spoto  of  the  428,  434 ;  gr. 

tion  of  characters  in  the,  434. 

,  Blood-»  364. 

^  Cheer,  400,  472. 

,  £ared,  235,  400,  472  ;   U^r 

of  the  tail  in  the,  452 ;  aexn  a.u 

in  the,  460. 

,   Golden,    display   of   pluK*: 

by  the  male,  396 ;  age  of  Buti: 

plumage  in  the,  483  ;  sex  of  yoaL£ 

ascertained  by  pulling  ont'hn.- 

feathers,  484. 
■ ,  Kalij,  drumming  of  tlie  m^A. 

375. 
—^Reeve's,  length  of  the  tail  u. 

452: 

,  Silver,   triumphant  male,  ^ 

posed  on  account  of    spoiled  pia- 

mage,  419 ;  sexual  coloration  of  iK 

492. 
■       i  Soemmerring's,  445, 452. 
^jTragopan,     383;      di^y    c: 

plumage  by  the  male^  397  ;  nuirk> 

ings  of  the  sexes  of  the,  428. 
Pheasants,  period  of  acquintaoa  of  nul« 

characters  in   the   family  of  thr. 

235 ;  proportion  of  sexes  in  cbiok- 

of,  247  ;  length  of  the  tail  in,  44;*. 

451,  452. 
Philters,  worn  by  women,  577. 
PAooa  grcenkmdioii,  sexual  difference 

in  the  coloration  o^  535. 
Phcenicura  ruOcSiOy  408. 
Phosphorescence  of  insects,  277. 
Phryganidai,   copulation   of    distinct 

species  of,  275. 
Phryniscus  nigricatu^  349. 
Physical  inferiority,  supposed,  of  man, 

64. 
Pickering,  on  the  number  of  species 

of  man,  174. 
Picton,  J.  A.,  on  the  soul  of  man.  61.>. 
Picu8  aurattts,  362. 

major^  402, 

Pieris,  312  ,319. 

Pigeon,  female,  deserting  a  weakeoeil 
mate,  214;  carrier,  late  deveIo|>- 
ment  of.  the  wattle  in,  2:W; 
pouter,  late  development  of  the 
crop  in,  238 ;  domestic,  breeds  and 
sub-breeds  of,  460. 
Pigeons,  ne^itling,  fed  by  the  secretion 
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of  the  crop  of  both  parents,  163 ; 
changes  of  plnmage  in,  229 ;  trans- 
mission of  sexual  peculiarities  in, 
230 ;  Belgian,  with  black-streaked 
males,  231,  238,  446;  changing 
colour  after  several  moultings,  238 ; 
nnmerical  proportion  of  the  sexes 
in,  247 ;  cooing  of,  374 ;  yariations 
in  plumage  of,  385;  display  of 
plumage  bj  male,  402 ;  IocaI  me- 
mory of,  411 ;  antipathy  of  female, 
to  certain  males,  418 ;  pairing  of, 
418;  profligate  male  and  female, 
418 ;  wing-bars  and  tail-feathers 
of,  427 ;  suppositious  breed  of^  445'; 
|ionter  and  carrier,  peculiarities  of, 
predominant  in  males,  447;  nidi- 
tication  of,  453;  Australian,  458; 
immature  plumage  of  the,  467. 

Pigs,  origin  of  the  improred  breeds 
of,  177 ;  numerical  proportion  of 
the  sexes  in,  247 ;  stripes  of  young, 
464,  546 ;  tusks  of  miocene,  521 ; 
sexunl  preference  shewn  by,  525. 

Pike,  American,  brilliant  colours  of 
the  male,  during  the  breeding 
season,  340. 

,  reasoning  powers  of^  75 ;  male, 
deroured  by  females,  249. 

Pike,  L.  0.,  on  the  psychical  elements 
of  religion,  95. 

Pimdia  ttriatit^  sounds  produced  by 
the  female,  806. 

Pinel,  hairiness  in  idiots,  36. 

Pintail,  drake,  plumage  of,  393; 
pairing  with  a  wild  duck,  415. 

—  Duck,  pairing  with  a  wigeon, 
414. 

Pipe-fish,  filamentous,  344 ;  mar- 
supial receptacles  of  the  male,  346. 

Pipits,  moulting  of  the,  392. 

PiprOj  modified  secondary  wing- 
feathers  of  male,  378. 

delicifWMj  378,  379. 

Pit-ates  atridwuSf  stridulation  of,  281. 

Pitcaim  island,  half-breeds  on,  190. 

Pitheda  levcooephak^  sexual  differ^ 
ences  of  colour  in,  537. 

Satanas,   beard  of,  531,  532; 

resemblance  of,  to  a  negro,  604. 

Pits,  suborbital,  of  Ruminants,  529. 
Pittida},  nidification  of,  453, 
Placentata,  157. 
Plagiostemous  fishes,  33  L 
Plain-wanderer,  Australian,  473. 


PkmaricBf  bright  colours  of  some, 
260. 

Plantain-eaters,  colours  and  nidi- 
fication of  the,  455  ;  both  sexes  of, 
equally  brilliant,  460. 

Plants,  cultivated,  more  fertile  than 
wild,  45 ;  Nageli,  on  natural  selec- 
tion in,  61 ;  male  flowers  of,  mature 
before  the  female,  212 ;  phenomena 
of  fertilisation  in  222. 

PlataieOy  374 ;  change  of  plumage  in, 

40A. 

Platyblemnua,  289. 

Piatycercus,  young  of,  481. 

Platyphylivm  conoavumj  283,  286. 

Platyrrhine  monkeys,  153. 

Phtysma  myoidea,  13. 

PlecosUmius,  head-tentacles  of  the 
males  of  a  species  of,  338. 

—  barbahUj  peculiar  beard  of  the 
male,  338. 

Pledroptenu  gambensiSf  spurred  wings 
of,  364. 

Ploceu8,  370,  375,  405. 

Plovers,  wing-spurs  of,  365;  double 
moult  in,  392. 

Plumage,  changes  of^  inheritance  of, 
by  fowls,  229;  tendency  to  ana- 
logous variation  in,  385;  display 
of,  by  male  birds,  394, 402 ;  changes 
of,  in  relation  to  season,  462 ;  im- 
mature, of  birds,  464,  465 ;  colour 
of,  in  relation  to  protection,  489. 

Plumes  on  the  head  in  birds,  differ- 
ence of,  in  the  sexes,  451. 

Pnewnoroy  structure  of,  286. 

PodUcOf  sexual  difference  in  the  colour 
of  the  irides  of;  425. 

Poeppig,  on  the  contact  of  civilised 
and  savage  races,  183. 

Poison,  avoidance  of,  by  animab,  80. 

Poisonous  fruits  and  herbs  avoided  by 
animals,  66. 

Poisons,  immunity  from^  correlated 
with  colour,  193. 

Polish  fowls,  origin  of  the  crest  in, 
231. 

Pollen  and  van  Dam,  on  the  colours 
of,  Lemur  fnacaoo,  537. 

Polyandry,  593;  in  certain  Cypri- 
nid«,  249;  among]  the  JLlateride, 
253. 

Polydactylism  in  man,  37. 

Polygamy,  influence  of;  upon  sexual 
selectioD,   216;    superinduced    by 
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domeiticatioB,  230;  supposed  in- 
creaae  of  female  births  by,  245 ;  in 
the  itiokleback,  332, 

Polygeniste,  176. 

Polynesia,  prevalenoe  of  infanticide 
in,  592. 

Polynesians,  wide  geogra]^oal  range 
of  29 ;  diflerenoe  of  stature  among 
the,  31 ;  crosses  of,  173;  yariability 
of,  174 ;  heterogeneity  of  the,  192 ; 
arerston  oi,  to  hairs  on  the  fkoe, 
581. 

Polyplectnm^  number  of  spurs  in,  364 ; 
display  of  plumage  by  the  male, 
396L;  gradation  of  characters  in, 
431 ;  female  of,  471. 

dwnquis^  397,  432. 

HardUrickU,  432. 

i—  malaooense,  432,  433. 

-^  Napoleonia,  432,  438. 

Polyzoa,  262. 

PoiUoporeia  afflms^  266. 

Porcupine,  mute,  except  in  the  rut- 
ting season,  526. 

Pores,  excretory,  numerical  relation 
of,  to  the  hairs  in  sheep,  198. 

Porpita,  bright  colours  of  some,  260. 

Portaa  picta,  dorsal  crest  and  throat- 
tuft  of,  530 ;  sexual  differences  of 
colour  in,  535,  543. 

Portvnua  pvher,  pugnacity  of,  269. 

PotomocAcsms  penMUatu9^  tusks  and 
&cial  knobs  of  the,  520. 

Pouohet,  0.,  the  relation  of  instinct 
to  intelligence,  67;  on  the  in- 
stincts of  ants,  147 ;  on  the  caves 
of  Abou-Simbel,  168 ;  on  the  im- 
munity of  negroes  from  yellow 
tvTBT^  193;  change  of  colour  in 
fishes,  344. 

Pouter  pigeon,  late  development  of 
the  large  crop  in,  286. 

Powell,  Dr.,  on  stridulation,  261. 

Power,  Dr.,  on  the  different  colours 
of  the  sexes  in  a  species  of  SqwUa^ 
271. 

Powys,  Mr.,  on  the  habits  of  the 
chaffinch  in  Corfu,  248. 

Pre-eminence  of  man,  48 

Preftrenoe  for  males  by  female  birds, 
414,  420 ;  shewn  by  mammals,  in 
pairing,  522. 

Prehensile  6rgans,  209. 

Pred>yti9  entellus,  fighting  of  the 
male,  562. 


Preyer,  Dr.,  on  fumMom.  of 
ear,  14;  on  sapeniiuneniy 
ms  in  womeBy  87* 

Prichard,  on  the  difl«race  of  statL- 
among  the  Polynenana,  31 ;  «a  t: 
connection  between  the  breadtk 
the  skull  in  the  MoogoliaBs  sad  t 
perfection  of  their  senses,  Si:  : 
the  capacity  of  Britldi  skalb  >- 
diflerent  ages,  55  ;  on  the  Battd' 
heads  of  the    ColombiaB  mxv^s 
575 ;  on  Siamese  notions  of  bes?' 
578 ;  on  the  bcArdlesBBeas  of  t£ 
Siamese,  581 ;  on  the  defonnt-  - 
of  the  head  among  American  tr  r^ 
and  the  natires  of  A  rakhan,  5$1 

Primary  sexual  orgens,  207. 

Primates,  149, 205 ;  sexual  diffemu 
of  colour  in,  587. 

Primogeniture,  erila  of,  135.  Z 

Prionids,  difference  of  the  sexes  is. 
colour,  294. 

ProcMrehLs  muUimaeulabu^  358. 
teinits,  sexual  difference  in  tb-. 
colour  of,  358. 

Profligacy,  137. 

Progenitors,  early,  of  man,  160. 

Progress,  not  the  normal  rale  in  ba- 
man  society,  133 ;  elements  ol  141. 

Prong-horn  antelope,  horns  o^  234. 

Proportions,  difference  of^  in  distkr 
races,  167. 

Protective  colouring  in  butterfikN 
312 ;  in  lixards,  356;  in  birds,  47  . 
489 ;  in  mammals,  542. 

—  nature  of  the  dull  oolonringi: 
female  Lepidoptera,  321,  322,  324. 

-—^  resemblances  in  fisheR,  344. 

Protozoa,  absence  of  secondary  sexiL.1 
characters  in,  260. 

Pruner-Bey,  on  the  oecurrenoe  of  the 
supra-condvloid  foramen  in  the 
humerus  of  man,  22 ;  on  the  ooloar 
of  negro  infiints,  557. 

Prussia,  numerical  proportion  of  m.i].! 
and  fomale  births  in,  243. 

PaocttSf  proportions  of  the  sexes  in, 
254. 

Ptarmigan,  monogamous,  219;  sim- 
mer and  winter  plumage  of  the« 
890,  392 ;  nuptial  assemblages  of, 
406 ;  triple  moult  of  the,  462 ;  pro- 
tective coloration  of,  478. 

Puff-birds,  colours  and  nidification  of 
the,  455. 
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Pugnacity  of  fine-plnmiiged  male 
birds,  400. 

Pumas,  stripes  of  young,  464. 

Puppies  leaning  from  cats  to  clean 
their  faces,  73. 

PycntmotuB  hamorrhcusj  pugnacity  of 
the  male,  360;  display  of  under 
tail  coverts  by  the  male,  402. 

Pyranga  nutina^  male  aiding  in  incu- 
bation, 453. 

PyrodeSj  difference  of  the  sexes  in 
colour,  294. 


Quadrumana,  hands  of,  50 ;  differences 
between  man  and  the,  149 ;  sexual 
differences  of  colour  in,  537  ;  orna- 
mental characters  of,  549 ;  analogy 
of  sexual  differences  of,  with  those 
of  man,  558 ;  fighting  of  males  for 
the  females,  662 ;  monogamous 
>  habits  o^  590 ;  beards  of  the,  602. 
Qusin,  R.,  on  the  Yariation  of  the 

muscles  in  man,  26. 
Quatrefages,  A.  de,  on  the  oocur- 
rence  of  a  rudimentary  tail  in  man, 
22 ;  on  rariability,  30 ;  on  the 
moral  sense  as  a  distinction  between 
man  and  animals,  97 ;  dTilisedmen 
stronger  than  saYages,  136 ;  on  the 
fertility  of  Australian  women  with 
white  men,  170;  on  the  Paulistas 
of  Brasil,  173 ;  on  the  evolution  of 
the  breeds  of  cattle,  177 ;  on  the 
Jews,  193;  on: the  liability  of 
negroes  to  tropical  fevers  after 
residence  in  a  cold  climate,  194 ; 
on  the  difference  between  field- 
and  house-slaves,  196;  on  the  in- 
fluence of  climate  on  colour,  196 ; 
colours  of  annelids,  265;  on  the 
Ainos,  560;  !oa  the  women  of 
San  Giuliauo,  586. 

Qtierquedula  cuuta,  414. 

Quetelet,  proportion  of  sexes  in  man, 
343;  relative  sixe  in'  man  and 
woman,  244. 

Quichua  Indians,  34 ;  local  variation 
of  colour  in  the,  196;  no  grey 
hair  among  the,  559 ;  hairlessness 
of  the,  561 ;  long  hair  of  the,  580. 

QutMoaiuB  major^  225 ;  proportions  of 
the  sexes  of,  in  Florida  and  Hondu* 
rasy24d. 


B. 

Rabbit,  white  Uil  of  the,  542. 

Rabbits,  domestic,  elongation  of  the 
skull  in,  56;  modification  of  the 
skull,  in  by  the  lopping  of  the 
ear,  56;  danger-signals  of,  100; 
numerical  proportion  of  the  sexes 
in,  247. 

Races,  distinctive  characters  of,  167, 
168;  or  species  of  man,  168;  crossed, 
fertility  or  sterilitv  of,  170 ;  of 
man,  variability  of  the,  174;  of 
man,  resemblance  of,  in  mental 
characters,  178;  formation  of, 
181 ;  of  man,  extinction  of,  181 ; 
effects  of  the  crossing  of,  192 ;  of 
man,  formation  of  the,  192;  of 
man,  children  of  the,  557  ;  beard- 
less, aversion  of,  to  hairs  on  the 
face,  580. 

Raffles,  Sir  S.,  on  the  banteng,  536. 

Rafts,  use  of,  48,  180. 

Rage,  manifested  by  animals,  69. 

Baia  batis,  teeth  of,  335. 

•^—  davatfij  female  spined  on  the 
back,^331 ;  sexual  difference  in  the 
teeth  of,  334. 

macuXata^  teeth  of,  335. 

Rails,  spur-winged,  364. 

Ram,  mode  ot  fighting  of  the  508 ; 
African,  mane  of  an,  532 ;  fat- 
tailed,  532. 

Rameses  II.,  features  of,  168. 

Ramsay,  Mr.,  on  the  Australian 
musk-duck,  359;  on  the  regent- 
bird,  413  ;  on  the  incubation  of 
Mewura  tuperbOy  451. 

Bona  esculentOy  vocal  sacs  of,  350. 

Rat,  common,  general  dispersion  of, 
a  consequence  of  superior  cunning, 
80;  supplantation  of  the  native, 
in  New  Zealand,  by  the  European 
rat,  191 ;  common,  said  to  be  poly- 
gamous, 218;  numerical  propor- 
tion of  the  sexes  in,  247. 

Rats,  enticed  by  essential  oils,  530. 

Rationality  of  birds,  410. 

Rattle-snakes,  difference  of  the  sexes 
in  the,  351 ;  rattles  as  a  call,  353. 

Raven,  rocal  organs  of  the  370; 
stealing  bright  objects,  413;  pied, 
of  the  Feroe  Islands,  424. 

Rays,  prehensile  organs  of  male^  831. 
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llaaeor-bill,  yoang  of  the,  486. 
Reade,  Winwo<^y  suicide  among 
savages  in  Africa,  117  ;  mnlattoes 
not  proliBc,  171 ;  effect  of  castra- 
tion of  homed  sheep,  506  ;  on  the 
Guinea  sheep,  235 ;  on  the  occur- 
rence of  a  mane  in  an  African 
ram,  533 ;  on  the  negroes'  appre- 
ciation of  the  beauty  of  their 
women,  577 ;  on  the  admiration  of 
negroes  for  a  black  skin,  579 ;  on 
the  idea  of  beauty  among  negroes, 
582 ;  on  the  Jollofs,  587 ;  on  the 
marriage-customs  of  the  negroes, 
599. 

Reiison,  in  animals,  75. 

Redstart,  American,  breeding  in  im- 
mature plumage,  484. 

Redstarts,  new  mates  found  by,  408. 

Reduridae,  stridulation  of,  281. 

Reed-bunting,  head-feathers  of  the 
male,  402 ;  attacked  by  a  bull-finch, 
412. 

Reefs,  fishes  frequenting,  343. 

Reeks,  H.,  retention  of  horns  by 
breeding  deer,  503 ;  cow  rejected 
by  a  bull,  525 ;  destruction  of  pie- 
bald rabbits  by  cats,  542. 

Regeneration,  partial,  of  lost  parts  in 
man,  8. 

Regent-bird,  413. 

Reindeer,  horns  of  the,  233 ;  battles 
of,  501 ;  horns  of  the  female,  503; 
antlers  of,  with  numerous  points, 
510;  winter  change  of  the,  542; 
sexual  preferences  shewn  by,  552. 

Relationship,  terms  of,  590. 

Religion,  deficiency  of,  among  cer- 
tain races,  93 ;  psychical  elements 
of,  95. 

Remorse,  114 ;  deficiency  of,  among 
savages,  131. 

Reogger,  on  the  diseases  of  Cdms 
AzarcB,  7  ;  on  the  diversity  of  the 
mental  faculties  of  monkeys,  27; 
on  the  Payaguas  Indians,  32 ;  on 
the  inferiority  of  Ehiropeans  to 
savages  in  their  senses,  33;  re- 
venge taken  by  monkeys,  69;  on 
maternal  afiection  in  a  CMms,  70 ; 
on  the  reasoning  powers  of  Ameri- 
can monkeys,  77;  on  the  use  of 
stones  by  monkeys  for  cracking 
hard  nuts,  81 ;  on  the  sounds  nt- 

•  tered  by  Ctbua  AzarcBy  84 ;  on  the 


signal-cries  of  numkeya,  87 ;  nn  *j  . 
polygamous  habits  of  Mt^cetm  c-  * 
ray<i,  217 ;  on  tbe  voice  of  the  h*-**- 1 
ling  monkeys,  537 ;  co  tlie  <«d«c  I 
of  Cervus  campestrUy  529 ;  ea  ti   ( 
beards    of    Myoetes    earojfa    a. 
PUhecia    SaUmatj    531;     ca    tk 
colours  of  /Wts  nUtOj  534;  oa  th* 
colours  of  Cerous  pajmhrnu^  5^ ; 
on  sexual  differences  of  eofovr  b  , 
Myeetes,  537 ;  on  the  colour  of  U- 
infant  Guaranys,  558  ;  on  tlie  esriv 
maturity  of  the   female  of  Cr* 
tuareBj  558 ;  on  the  beards  of  tr 
Guaranys,  561 ;  on  the  emotioeat 
notes  employed  by  monkeys,  oTJ: 
on  American  polygamous  menJtfTK 
590. 

Representative  species,  of  birds,  4^n 

Reproduction,  unity  of  phenomeaA 
of,  throughout  the  im«wi»>«Im,  » ; 
period  of,  in  birds,  484. 

Reproductive  system,  mdimentaxt 
structures  in  the,  23 ;  nocessefy 
parts  of,  161. 

Reptiles,  350. 

and  birds,  alliance  of,  165. 

Resemblances,  small,  between  mac 
and  the  apes,  150. 

Retrievers,  exercise  of  reasoniog 
faculties  by,  78. 

Revenge,  manifested  by  anioMls,  69 

Reversion,  36  ;  perhaps  the   cm 
some  bed  dispositions,  137. 

Shagutm,  difference  of  oolonr  in  tbe 
sexes  of  a  species  of,  294. 

Skamp/iasto$  oaruialiM,  492. 

Shea  dartomiij  479. 

Hhinoceroe,  nakedness  of,  57 ;  hoins 
of^  505 ;  horns  of,  used  defensivelr, 
518;  attacking  white  or  grrr 
horses,  540. 

JSthynchcBOy  sexes  and  young  of,  476. 

australiSy  476. 

bengalentfs,  476. 

capensis,  477. 

Rhythm,  perception  of,  by  animals, 
569. 

Richard,  M.,  on  rudimentary  muscles 
in  man,  12. 

Richardson,  Sir  J.,  on  the  pairing  of 
Tetrao  umhelluSf  366;  on  Tetrao 
vrpphasianus,  372 ;  on  the  drum' 
ming  of  grouse,  376 ;  on  the  dances 
of  Tetrao  phasianeUus^  381 ;    od 
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on  the  pugnacity  of  the  males  of  a 
species  of  Tenthredinc,   291 ;  on 
tfat«   pugnacity  of  the  male  stag- 
beetle,  299 ;  on  Bledius  taunts  and 
Sicigonium,    299;    on    lameUioom 
beetles,  301 ;  on  the  coloratioD  of 
XrtiAosia,  314. 
A V  hale.  Sperm-,  hattles  of  male,  500. 
^V  hales,  nakedness  0^  56. 
\Vhately,  Archb.,  language  not  p«- 
culiar  to  man,  84 ;  on  the  primitiTe 
ciTiliiiation  of  man,  143. 
Whewell,  Prof.,  on  maternal  affectioa, 

70. 
\V'hisker8,  in  monkeys,  150. 
White,  F.  B.,  noise  produced  by  ffylo- 
phiia,  308. 

,  Gilbert,  on  the  proportion  of 
the  sexes  in  the  partridge,  248 ;  on 
the  house-cricket,  283 ;  on  the  ob- 
ject of  the  song  of  birds,  369 ;  on 
the  finding  of  new  mates  by  white 
owls,  408 ;  on  spring  coveys  of  male 
partridges,  409. 
Whiteness,  a  sexual  ornament  in 
some  birds,  494 ;  of  mammals  in- 
habiting snowy  countries,  542. 
White-throat,  atrial  lore-dance  of  the 

male,  380. 
Whitney,  Prof.,  on  the  derelopmcnt 
of  language,  86 ;  language  not  in- 
dispensable for  thought,  88. 
Widow-bird,  polygamous,  219 ;  breed- 
ing plumage  of  the   male,    392, 
403 ;   female,    rejecting    the  un- 
adorned male,  419. 
Widows  and  widowers,  mortality  of, 

140. 
Wigeon,  pairing  with  a  pintail  duck, 

414. 
Wilckens,  Dr.,  on  the  modification  of 
domestic  ■nimaU  in  mountainous 
regions,   35;  on  a  numerical   re- 
lation between  the  hairs  and  excre- 
tory pores  in  sheep,  198. 
Wilder,  Dr.  Burt,  on  the  greater  fre- 
quency of  supernumerary  digits  in 
men  than  in  women,  223. 
Williams,  on  the  marriage-customs  of 

the  Fijians,  599. 
Wilson,  Dr.,  on  the  conical  heads  of 
the  natives  of  North-Westem  Ame- 
rica, 583 ;  on  the  Fijians,  583 ;  on 
the  persistence  of  the  fashion  of 
compressing  the  skull,  584. 


Wing-qmn,  449. 

Wings,  differences  of^  in  the  two  sexes 
of  butterflies  and  Hymenoptera, 
277 ;  play  of^  in  the  courtship  of 
birds,  401. 

Winter,  chaage  of  colour  of  mam- 
mabin,  542. 

Witchcraft,  96. 

Wirca,  traces  of  the  forcible  capture 
of;  144. 

Wol^  winter  change  of  the,  542. 

WoUi;  OB  the  variability  of  the  vis- 
cera in  man,  27. 

WoUastoB,  T.  v.,  OB  EurygnaUiu$^ 
277 ;  OB  musical  CnrenlioBidae,  301 ; 
OB  the  stridnlatioBof  AeaUe$,  306. 

Wolves  learning  to  bark  from  dogs, 
73 ;  huBtiag  in  packs,  101. 

,  black,  540. 

Wombat,  black  varieties  of  the,  539. 

Women  distinguished  fran  men  by 
male  monkeys,  8 ;  preponderance  c^, 
in  Bumben,  244;  selection  of,  for 
beauty,  397  ;  effects  of  selection 
oi,  in  accordance  with  different 
standards  of  beauty,  584;  practice 
of  capturing,  589,  592;  early  be- 
trothaU  aod  slavery  of;  593 ;  free- 
dom of  seloction  by,  in  savage 
tribes,  598. 

Wonder,  manifestations  of,  by  ani- 
mab,  71. 

Wonfbr,  Mr.,  on  sexual  neculiarities 
in  the  wings  of  butterflies,  277. 

Wood,  J.,  on  mnscttUr  variations  m 
man,  26,  41,  43;  on  the  greater 
variability  of  the  muscles  in  men 
than  in  women,  223. 

f  T.  W.,  on  the  colouring  of  the 

orange-tip  butterfly,  313 ;  on  the 
habiU  of  the  Satumiidse,  315; 
quarreb  of  chanueleons,  357;  on 
the  habits  of  Menura  Atbertij  371 ; 
on  Tetrao  cupiio,  371 ;  on  the  dis- 
play of  plumage  by  male  pheasants, 
396 ;  on  the  ocellated  spots  of  the 
Argus  pheasant,  441 ;  on  the  habits 
of  the  female  cassowary,  478. 

Woodcock,  coloration  of  the,  491. 

Woodpecker,  selection  of  a  mate  by 
the  female,  416. 

Woodpeckers,  371 ;  tapping  of,  376 ; 
colours  and  nidification  of  the,  455, 
458, 489 ;  characters  of  young,  465, 
474,  481. 
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natives  of,  of  their  extinction,  191; 
practice  of  tattooing  in,  576 ;  arer- 
sion  of  natires  of,  to  hairs  on  the 
face,  581 ;  pretty  girLi  engrossed 
hj  the  chiefs  in,  595. 

Newton,  A.,  on  the  throat-pouch  of 
the  male  bustard,  373 ;  on  the  dif- 
ference between  the  females  of  two 
species  of  Oxynotus,  470;  on  the 
habits  of  the  Phalarope,  dotterel, 
and  godwit,  477. 

Newts,  348. 

Nicholson,  Dr.,  on  the  non-immunity 
of  dark  Europeans  from  yellow 
fever,  195. 

Nictitating  membrane,  17,  161. 

Nidification,  of  fishes,  344 ;  relation 
of,  to  colour,  453,  456 ;  of  British 
birds,  454. 

Night-heron,  cries  of  the,  368. 

Nightingale,  arrival  of  the  male 
before  the  female,  212;  object  of 
the  song  of  the,  368. 

Nightingales,  new  mates  lound  by 
408. 

Nightjar,  selection  of  a  mate  by  the 
female,  416;  Australian,  sexes  of 
479  ;  coloration  of  the,  491. 

Nightjars,  noise  made  by  some  male, 
with  their  wings,  376;  elongated 
feathers  in,  384,  403. 

Nilghau,  sexual  differences  of  colour 
in  the,  535. 

Nilsson,  Prof.,  on  the  resemblance  of 
Ktone  arrow-heads  from  various 
places,  179 ;  on  the  development  of 
the  horns  in  the  reindeer,  234. 

Nipples,  absence  of,  in  Monotremata, 
162. 

Nitsche,  Dr.,  ear  of  fdetal  orang,  17. 

Nitzsch,  C.  L,  on  the  down  of  birds, 
390. 

Noctua*,  brightly-coloured  beneath, 
315. 

Nootuidse,  coloration  of,  313. 

Nomadic  habits,  unfitvourable  to 
human  progress,  133. 

Nordmann,  A.,  on  Tetrao  urogalMdeSy 
405. 

Norfolk  island,  half-breeds  on,  190. 

Norway,  numerical  proportion  of  male 
and  female  births  in,  243. 

Nose,  resemblanoe  of,  in  man  and  the 
apes,  153;  piercing  and  ornamen- 
tation of  the,  575  J  very  ^at,  n^t 
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admired  in  negroes,  582  ;  flsttenliv: 
of  the,  583. 

Nott  and  GUddon,  on  the  features  «c 
Rameses  IL,  168 ;  on  the  fcatoi«> 
of  Amnnoph  III.,  168 ;  on  skuJk 
from  Braxilian  caves,  168 ;  cm  t^^^ 
immunity  of  negroes  and  malatt<>^ 
from  yellow  fever,  193  ;  on  the  de- 
formation of  the  skull  sjBK>ng  Ajik- 
rican  tribes,  583. 

Norara,  voyage  of  the,  soicide  in  K^v 
Zealand,  117. 

Nudibranch  IfoUusca,  bright  oolocr^ 
of;  264. 

Numerals,   Roman,    144;    origin  f', 
264. 

Nunemaya,  natives  o^  bearded,  349. 
560. 

Nut-hatch  of  Japan,  intelligence  1 1, 
410. 


Obedience,  value  of,  130. 

Observation,  powers  of^  pomesied  br 
birds,  411. 

Occupations,  sometimes  a  cause  of 
diminished  stature,  31 ;  effect  of. 
upon  the  proportions  of  the  bodv, 
31. 

Ocelli,  absence  of,  in  female  Ifutil- 
lidsB,  274. 

of  birds,  formation  and  vari- 
ability of  the,  427, 

Ocelot,  sexual  differences  in  the  oolosr* 
ingofthe,  534. 

Ocyphaps  hphotes^  402. 

Odonata,  254. 

Odonestis  potatoria,  sexual  diAerence 
of  colour  in,  316. 

Odour,  correlation  of,  with  colour  of 
skin,  197 ;  emitted  by  snakes  in 
the  breeding-Mason,  352 ;  of  mam- 
mals, 528. 

(EctttUhua  nivalis^  difference  of  coloar 
in  the  sexes  of,  289. 

^^  pellvddus,  289. 

Ogle,  Dr.  W.,  relation  between  colour 
and  power  of  smell,  18. 

Oidemia,  491. 

Olivier,  on  sounds  produced  br 
Pimelia  striata^  306. 

Omahplia  drtmuMi,  striduUtion  of, 
303. 

Oniti9  furci/er,  processes  of  anterior 
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femora  of  the  male,  and  on  the 
head  and  thorax  of  the  female, 
297. 

OnthophagUBy  295. 

■  rangifer,  sexual  differences  of, 

296 ;  yariation  in  the  horns  of  the 
male,  297. 

Ophidia,  sexual  differences  of,  351. 

C^pMdium,  347. 

(^>068am,  wide  range  of,  in  America, 
169. 

Optic  'nerve,  atrophy  of  the,  cansed 
by  destruction  of  the  eye,  32. 

Orang-Ontan,  561 ;  Biachoff  on  the 
agreement  of  the  brain  of  the, 
with  that  of  man,  6;  adult  age 
of  the,  8 ;  ears  of  the,  14 ;  y^T' 
miform  appendage  of,  21 ;  hands 
of  the,  50 ;  absence  of  mastoid  pro- 
cesses in  the,  53 ;  platforms  built 
by  the,  66 ;  alarmed  at  Uie  sight  of 
a  turtle,  72;  using  a  stick  as  a 
leyer,  81 ;  using  mij^es,  81 ;  using 
the  leaves  of  the  Pandanus  as  a 
night  corering,  82;  direction  of 
the  hair  on  the  arms  of  the,  151 ; 
its  aberrant  ciiaractens  154 ;  sup- 
posed evolution  of  the,  177 ;  voice 
of  the,  527;  monogamous  habits 
of  the,  590;  male,  beard  of  the, 
531. 

Oranges,  treatment  of,  by  monkeys, 
50. 

Orange-tip  butterfly,  308,  312,  313. 

Otvhetttia  Dandniif  dimorphism  of 
males  of,  268. 

Tucftratinga,  limU  of;  267,271. 

Ordeal,  trial  by,  96. 

Oi'eai  oanna,  colours  oi^  535. 

DctiMmuBy  colours  of,  535,  543. 

Organs,  prehensile,  209  ;  utilised  for 
new  purposes,  571. 

Organic  scale,  von  Beer's  definition  of 
progress  in,  164. 

Orioles,  nidification  of,  453. 

Oriolus,  species  of^  breeding  in  im- 
mature plumage,  484. 

-^—  melanocephaltUf  coloration  of  the 
sexes  in,  460. 

Ornaments,  prevalence  of  similar, 
179 ;  of  male  birds,  367 ;  fondness 
of  savages  for,  574. 

Ornamental  characters,  equal  trans- 
mission 0^  to  both  sexes,  in  maui- 
mals,  541 ;  of  monkeys,  549. 


Omithoptera  crassus,  250. 

OmithorhynchuB,  156;  reptilian  ten- 
dency of,  159;  spur  of  the  male, 
'502. 

Orooetes  erythrogastra,  young  of,  487. 

Orrony,  Qrotto  of,  22. 

(haodacna  aim,  difference  of  colour  in 
the  sexes  of,  294.^ 

Orthoptera,  282;  metamorphosis  of, 
237 ;  stridulating  apparatus  of, 
283,  288;  colours  of,  289;  rudi- 
mentary stridulating  organs  in 
female,  288;  stridulation  of  the, 
and  Homoptera,  discussed,  288. 

Ortygomis  guiariSf  pugnacity  of  the 
male,  363. 

OrycteSf  atridulation  of,  303  ;  sexual 
differences  in  the  stridulant  organs 
of,  30*5. 

Oryx  leuooryXf  use  of  the  horns  of, 
509,  518. 

Oaphrimter  mftta^  sexual  difference  in 
the  colour  of,  533. 

Ostrich,  African,  sexes  and  incuba- 
tion of  the,  478. 

Ostriches,  stripes  of  young,  464. 

OUuia  jubatOy  mane  of  the  male, 
521. 

nigresccfUy    difference    in     the 

coloration  <9f  the  sexes  of,  534. 

Otia  bengalensis,  love-antics  of  the 
male,  380. 

tarda,  throat-pouch  of  the  male, 

373 ;  polygamous,  219. 

Ouzel,  ring-,  colours  and  nidification 
of  the,  455. 

,  water-,  colours    and   nidifica- 
tion of  the,  455. 

OvAoB  motchatus,  horns  of,  505. 

Ovipositor  of  insects,  208. 

Oris  cydoceroa,  mode  of  fighting  of, 
508,  513. 

0\nile  of  man,  9. 

Owen,  Prof.,  on  the  Corpora  Wolf- 
fiana,  11 ;  en  the  great  toe  in  man, 
11;  on  the  nictitating  membrane 
and  semilunar  fold,  17;  on  the 
development  of  the  posterior  mo- 
lars in  different  races  of  man,  20 ; 
on  the  length  of  the  ccecum  in  the 
Koala,  20;  on  the  coccygeal  ver- 
tebne,  23 ;  on  rudimentary  struc- 
tures belonging  to  the  reproductive 
system,  24;  on  abnormal  condi- 
tions of  the  human  uterus,  38; 
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natives  of,  of  their  extinctioD,  191; 
practice  of  tattooing  in,  576 ;  aver- 
sion of  natires  of,  to  hairs  on  the 
face,  581 ;  pretty-  girls  engrossed 
by  the  chiefs  in,  595. 
Newton,  A.,  on  the  throat-ponch  of 
the  male  bastard,  373 ;  on  the  dif- 
ference between  the  females  of  two 
species  of  OxynotuSf  470;  on  the 

habits  of  the  Phalampe^  dotterel, 

and  godwit,  477. 
Newts,  348. 
Nicholson,  Dr.,  on  the  non-immuait]r 

of  dark    Europeans    from   yellow 

fever,  195. 
Nictitating  membrane,  17,  161. 
Nidification,  of  fishes,  344 ;  relation 

of,  to  colonr,  453,  456 ;  of  British 

birds,  454. 
Night-heron,  cries  of  the,  368. 
Nightingale,    arrival    of   the    male 

before  the  female,  212;  object  of 

the  song  of  the,  368. 
Nightingales,   new   mates  found  by 

408. 
Nightjar,  selection  of  a  mate  by  the 

feoude,  416;   Australian,  sexes  of 

479  ;  coloration  of  the,  491. 
Nightjars,  noise  made  by  some  male, 

with  their  wings,  376;  elongated 

feathers  in,  384,  403. 
Nilghan,  sexual  differences  of  colour 

in  the,  535. 
Nilsson,  Prof.,  on  the  resemblance  of 

stone    arrow-heads    from  various 

places,  179 ;  on  the  development  of 

the  horns  in  the  reindeer,  234. 
Nipples,  absence  of^  in  Monotremata, 

162. 
Nitsche,  Dr.,  ear  of  fdetal  orang,  17. 
Nitzsch,  C.  L,  on  the  down  of  birds, 

390. 
Noctuft,    brightly-coloured   beneath, 

315. 
Noctuidse,  coloration  of,  313. 
Nomadic     habits,    unfavourable    to 

human  progress,  133. 
Nordmann,  A.,  on  Tetrao  urogaUoides, 

405. 
Norfolk  island,  half-breeds  on,  190. 
Norway,  numerical  proportion  of  male 

and  female  births  in,  243. 
Nose,  resemblanoe  of,  in  man  and  the 

apes,  153;  piercing  and  ornamen- 
tation of  the,  575 1  very  ^at,  q^t 


admired  in  negroes,  582 ;  flatt«ftix: 
of  the,  583. 

Nott  and  Gliddon,  on  the  features  ^ 
Rameses  IL,  168 ;  on  the  fcatar^ 
of  Amunoph  UL,  16S  ;  on  skoils 
from  Braxilian  cavesy  168  ;  on  tike 
immunity  of  negroes  and  mniatto^ 
from  yellow  fever,  193  ;  on  tht  d»> 
formation  of  the  okull  among  Ast- 
rican  tribes,  583. 

Norara,  voyage  of  the,  suicide  in  Sew 
Zealand,  117. 

Nudibranch  IfoUusca,  bright  eoleo 
of,  264. 

Numerals,  Roman,  144 ;  origin  ••£, 
264. 

Nunemaya,  natives  of,  bearded,  34;^. 
560. 

Nut-hatch  of  Japan,  intelUgene«  c', 
410. 

0. 

Obedience,  value  of^  130. 

Observation,  powers  o£^  pocsessed  br 
birds,  411. 

Occupations,  sometimes  a  cause  of 
diminished  stature,  31;  effect  oC 
upon  the  proportions  of  the  bod  v. 
31. 

Ocelli,  absence  of,  in  fenule  lfatil> 
lidn,  274. 

of  birds,  formation  and  vari- 
ability of  the,  427. 

Ocelot,  sexual  differences  in  the  ooloar- 
ing  of  the,  534. 

Ocyfiuups  lophoUSj  402. 

Odonata,  254. 

Od<me8ti$  potatorkty  sexual  difference 
of  colour  in,  316. 

Odour,  correlation  of,  with  eolonr  of 
skin,  197;  emitted  by  snakes  in 
the  breeding-season,  352 ;  of  mam- 
mals, 528. 

(Eoanthtu  nmaiUy  difference  of  coloor 
in  the  sexes  of^  289. 

^^^  petludduaj  289. 

Ogle,  Dr.  W.,  relation  between  colour 
and  power  of  smell,  18. 

Oidemia,  491. 

Olivier,  on  sounds  produced  br 
Pimelia  striata,  306. 

Omahplia  brunnca,  striduUtion  of, 
303. 

Onitit  furci/er,  pro^e^aes  of  Anterior 
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femora  of  the  male,  and  on  the 
head  and  thorax  of  the  female, 
297. 

OnthophagtUj  295. 

'  rangifer,  sexnal  differences  of, 

296 ;  yariation  in  the  horns  of  the 
male,  297. 

Ophidia,  sexual  differences  of,  351. 

Ophidium,  347. 

Opossum,  wide  range  of,  in  America, 
169. 

Optic  'nenre,  atrophy  of  the,  caused 
by  destruction  of  the  eye,  32. 

Orang-Outan,  561 ;  Biacboff  on  the 
agreement  of  the  brain  of  the, 
with  that  of  man,  6;  adult  age 
of  the,  8 ;  ean  of  the,  14 ;  ver- 
miform appendage  of,  21 ;  hands 
of  the,  50 ;  absence  of  mastoid  pro- 
cesses in  the,  53 ;  platforms  built 
by  the,  66 ;  alarmed  at  the  sight  of 
.a  turtle,  72 ;  using  a  stick  as  a 
leyer,  81 ;  using  missiles,  81 ;  using 
the  leaves  of  the  Pandanma  as  a 
night  covering,  82;  direction  of 
the  hair  on  the  arms  of  the,  151 ; 
its  aberrant  charactens  154 ;  sup- 
posed evolution  of  the,  177 ;  voice 
of  the,  527;  monogamous  habits 
of  the,  ^90;  male,  beard  of  the, 
531. 

Oranges,  treatment  of,  by  monkeys, 
50. 

Orange-tip  butterfly,  308,  312,  313. 

Otxhestia  Varvinii^  dimorphism  of 
moles  of,  268. 

Tucnratingaj  limb*  of,  267, 271. 

Ordeal,  trial  by,  96. 

0/vas  cannOf  coloun  oi^  535. 

Detinanus^  coloura  of,  535,  543. 

Organs,  prehensile,  209 ;  utilised  for 
new  purposes,  571. 

Organic  scale,  von  Baer's  definition  of 
progress  in,  164. 

Orioles,  nidification  of,  453. 

OrMuSf  species  of^  breeding  in  im- 
mature plumage,  484. 

melanooephaluBf  coloration  of  the 

sexes  in,  460. 

Ornaments,  prevalence  of  similar, 
179 ;  of  male  birds,  367 ;  fondness 
of  savages  for,  574. 

Ornamental  characters,  equal  trans- 
mission of^  to  both  sexes,  in  mam- 
mals, 541 ;  of  monkeys,  549, 


OrtMopiera  crcBSus,  250. 

Omithwhynchus,  156;  reptilian  ten- 
dency of,  159;  spur  of  the  male, 
•502. 

Orocetes  erjfthrogastra,  young  of,  487. 

Orrony,  Qrotto  of,  22. 

Orsodacna  aira,  difference  of  colour  in 
the  sexes  of,  294.* 

Orthoptera,  282;  metamorphosis  of, 
237;  stridulating  apparatus  of, 
283,  288;  coloun  of,  289;  rudi- 
mentary stridulating  organs  in 
female,  288;  stridulation  of  the, 
and  Homoptera,  discussed,  288. 

Ortygomia  gularis,  pugnacity  of  the 
male,  363. 

OrycteSj  stridulation  of,  303  ;  sexual 
differences  in  the  stridulant  organs 
of,  305. 

Ot*yx  leucoryXf  use  of  the  horns  of, 
509,  518. 

Oaphranter  rufus,  sexual  difference  in 
the  colour  of,  533. 

Ostrich,  African,  sexes  and  incuba- 
tion of  the,  478. 

Ostriches,  stripes  of  young,  464. 

Otaria  jubata,  mane  of  the  male, 
521. 

nigresocnSf    differance    in    the 

coloration  <9f  the  sexes  of,  534. 

0ti8  bengalewisy  love-antics  of  the 
male,  380. 

tordcr,  throat-pouch  of  the  malo, 

373 ;  polygamous,  219. 

Ouzel,  ring-,  coloun  and  nidification 
of  the,  455. 

,  water-,  coloun    and   nidifica- 
tion of  the,  455. 

Ov8>08  mo9cfiatu8f  horns  of,  505. 

Ovipositor  of  insects,  208. 

Oris  cydoceroa,  mode  of  fighting  of, 
508,  513. 

O^-ule  of  man,  9. 

Owen,  Prof.,  on  the  Corpora  Wolf- 
fiana,  11 ;  on  the  gnat  toe  in  man, 
11;  on  the  nictitating  membrane 
and  semilunar  fold,  17;  on  the 
development  of  the  posterior  mo- 
lan  in  different  races  of  man,  20 ; 
on  the  length  of  the  ccecum  in  the 
Koala,  20;  on  the  coccygeal  ver- 
tebra, 23 ;  on  rudimentary  struc- 
tures belonging  to  the  reproductive 
system,  24;  on  abnormal  condi- 
tions of  the   humau  uterus,  38; 
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on  the  number  of  digits  in  the 
Ichthyopterygia,  37 ;  on  the  canine 
teeth  in  man,  40 ;  on  the  walking 
of  the  chimpanzee  and  orang,  50 ; 
on  the  mastoid  processes  in  the 
higher  apes,  53;  on  the  hairiness 
of  elephants  in  eleyatad  districts, 
57;  on  the  caadal  yertebrn  of 
monkeys,  58 ;  classification  of  mam- 
malia, 148;  on  the  hair  in  mon- 
keys, 152 ;  on  the  piscine  affinities 
of  the  Ichthyosaurians,  159;  on 
pologamy  and  monogamy  among 
the  antelopes,  217;  on  the  horns 
of  AaiUooapra  amenoana,  234 ;  on 
the  mosky  odonr  of  crocodiles 
daring  the  breeding  season,  351; 
on  the  scent-glands  of  snakes,  852 ; 
on  the  Dngong,  Cachalot  and  Or- 
nithcrhynchus,  502 ;  on  the  antlers 
of  the  red  deer,  510;  on  the  den- 
tition of  the  Camelidse,  514 ;  on  the 
horns  ofUhe  Irish  elk,  515;  on 
the  voice  in  the  giraffe,  porcupine, 
and  stag,  526;  on  the  laryngeal 
sac  of  the  gorilla  and  orang,  527 ; 
on  the  odoriferous  glands  of  mam- 
mals, 528,  529;  on  the  effects  of 
emasculation  on  the  rocal  organs  of 
men,  566 ;  on  the  yoioe  of  ffylo- 
batea  agUit,  567 ;  on  American 
monogamous  monkeys,  567. 

Owls,  white,  new  mates  found  by, 
408. 

Ojri/notuSf  difference  of  the  females  of 
two  species  o^  470. 
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Pachydermata,  218. 

Pachytylui  nUgratariuSj  283. 

Paget,  on  the  abnormal  derelopment 
of  hairs  in  man,  19 ;  on  the  thick- 
ness of  the  skin  on  the  soles  of  the 
feet  of  Infants,  83. 

Painting,  pleasure  of  savages  in,  178. 

Palaman,  chela  of  a  species  of,  267. 

Pal(Bomi8^  sexual  differences  of  colour 
in,  494. 

— ^yavantctif,  colour  of  beak  of, 
461. 

■         roaoj  young  of,  467. 

Falamedea  oamutaf  spurs  on  the 
wings,  364, 


Paleolithic  period,  145. 

Palestine,  habits  of  the 
248. 

Pallas,  on  the  perfection  of  tike 
in  the  Hongolians,  34;  en  thf 
want  of  connexion  between  cli- 
mate and  the  colour  of  the  skia, 
192 ;  on  the  polygaaaoaa  liahits  «f 
AntUope  Saiga,  217  ;  on  the  l^t^r 
colour  of  horses  and  cnttle  ta 
winter  in  Siberia,  229 ;  on  t^ 
tusks  of  the  musk-deer,  513,  514: 
on  the  odoriferous  glands  of  raiEi- 
mals,  529;  on  the  odoriler&af 
glands  of  the  musk-deer,  530 ;  ei 
winter  changes  of  oolonr  in  maa- 
mals,  542  ;  on  the  ideal  of  Unnsk 
beauty  in  North  CaUna,  57& 

Palmarii  tuoestoHutf  mnsde  rariatieBs 
of  the,  27. 

Pampas,  horses  of  the,  181. 

Pangeaesfci,  hypothesis  of,  228,  231. 

PamtictUua  camostts,  13. 

Pansch,  on  the  brain  of  a  fcetal  Cdms 
apoUa,  205. 

PapOio,  proportion  of  the  sexes  in 
North  American  species  o^  250; 
sexual  dlfierenoes  of  ooloaring  ia 
species  of,  809 ;  coloration  of  the 
wings  in  species  o^  312. 

—  asoaniutj  309. 

-~^  Seaostris  and  ChUdretut,  Taria- 
bility  of,  319. 

—  TWnus,  250. 
Papilionids,  Tariability  in  the,  319. 
Papuans,  line  of  separation  betweea 

the,  and  the  Malays,  169;  beards 
of  the,  560 ;  hair  of,  575. 

—  and  Malays,  contrast  in  cfaanc- 
ters  of,  168. 

Paradise,  Birds  of,  405, 462  ;  supposed 

by  Lesson  to  be  polygamous,  219; 

rattling  of  their  quills  by,  375; 

racket-shaped    featiiers    in,    384; 

sexual  differences  in  colour  of^  385; 

decomposed  feathers  in,  885,  403 ; 

display  of  plumage  by  the  male, 

395. 
Paradiaea  apoda,  barUess  feathers  in 

the  tail  of,  885 ;  plumage  of;  885; 

and  P,  papuana,  385  *  dhrergenoe 

of  the  females  of,  470 ;  increase  of 

beauty  with  age^  485. 
Paraguay,  Indians  of,  eradication  of 

eyebrows  and  eyelashes  b^,  580. 
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X*ara,keet|  Anatralian,  variation  in  th« 
colour  of  the  thighs  of  a  male, 
4^23. 
Parmlleliam  of  deTelopmeutof  apeciee 

ajid  languages,  90. 
Parasites  on  man  and  animals,  7,  8 } 
su  eridence  of  specific  identity  or 
distinctness,  169  ;  immnnitj  from, 
correlated  with  colour,  193. 
Parental    feeling    in    earwigs,  star- 
fishes, and  spiders,  106 ;  affection, 
partly  a  result  of  natural  selection, 
105. 
Parents,  age  of,  influence  upon  sex  of 

offspring,  245. 
ParinsB,  sexual  difference  of  colour  in, 

458. 
Park,  Mnngo,  negro-women  teaching 
their  children  to  Iotc  the  truth, 
118;  his  treatment  bj  the  negro- 
women,  118, 562 ;  on  negto  opinions 
of  the  appearance  of  white  men, 
579. 
Parker,  Mr.,  no  bird  or  reptile  in  line 

of  mammalian  descent,  158. 
Parrot,  racket-shaped  feathers  in  the 
tail  of  a,  384;  instance^of  benero- 
lence  in  a,  411. 
Parrots,  change  of   colour   in,   60*; 
imiUtiye    fiicultiea  o^  73;  liYing 
in  triplets,  409 ;  affection  of,  410 ; 
colours  and  nidification  of  the,  455, 
457,  458;  immature  plumage  of 
the,  467;  colours  of,  489;  sexual 
differences  of  colour  in,  494 ;  musi- 
cal powers  of,  570. 
Parthenogenesis  in  the  Tenthredinae, 
254 ;  in  Cynipidae,  254 ;  in  Crusta- 
cea, 255. 
Partridge,  monogamons,  219 ;  propor- 
tion of  the  sexes  in  the,  248 ;  fe- 
male, 471. 

(t -dances,"  380,  405. 

Partridges,  living  in  triplets,  409  ; 
spring  coveys  of  male,  409 ;  distin- 
guishing persons,  412. 
Tarw  oamdnu^  458. 
Pataer^  sexes  and  young  of,  483. 
-^—  InxKshfdaci^uSf  483. 

domeiticitSf  455,  483. 

— ^  numianiuif  455,  483. 
PaUgonians,  8elf-«acrifice    by.   111; 
marriages  oi^  598. 


Patterson, 


Mr.,  on   the  Agrionidae, 


Patteaon,  Bishop^  decreaae  of  Melane- 

sians,  185. 
Paulistas  of  Brazil,  178. 
Pavo  cri8taiu9,  236,  430. 
muliouB,  236,  480 ;  possession  of 

spurs  by  the  female,  364,  450. 
— —  fugnpenniBf  419. 
Payaguas  Indians,  thin  legs  and  thick 

arms  of  the,  32. 
Payan,  Mr.,  on  the  proportion  of  the 

sexes  in  sheep,  246. 
Peacock,    polygamous,    219;    sexual 

characters  of,  236;   pugnacity  of 

the,  364 ;  rattling  of  the  quills  by, 

375 ;  elongated  tail-coverts  of  the, 

384,  402 ;  love  of  display  of  the, 

894,431 ;  ocelUted  spots  of  the,  430; 

inconvenience  of  long  tail  of  the,  to 

the  female,  444, 451, 452;  continued 

increase  of  beauty  of  the,  485. 

butterfly,  312. 

Peafowl,  preference  of  females  for  a 

particular  male,  418 ;  first  advances 

made  by  the  female,  419. 
PedktUi  of  domestic  animals  and  man, 

169. 
Pedigree  of  man,  165. 
PecUonomus  torquaius,  sexes  of,  473. 
Peel,  J.,  on  homed  sheep,  505. 
Peewit,  wing-tubercles  of  the  male, 

366. 
Pelagic  animals,  transparency  of,  261. 
PekoanuserythrorhynAiUy  homy  creftt 

on  the  beak  of  the  male,  during  the 

breeding  season,  390. 
-^—  onocroto/ua,  spring  plumage  of, 

393. 
Pelel^  an  African  ornament,  576. 
Pelican,  blind,  fed  l^  his  companions, 

102 ;  young,  guided  by  old  birds, 

102 ;  pugnacity  of  the  male,  362. 
Pelicans,  fishing  in  concert,  101. 
Pelobhu  Hermannif  stridulation   of, 

303,804. 
Pelvis,  alteration  of,  to  suit  the  erect 

attitude  of  man,  53  ;  differences  of 

the,  in  the  sexes  in  man,  557. 
Pendopc  iMi/ra,  sound  produced  by  the 

male,  377. 
Pennant,  on  the  battles  of  seals,  500 ; 

on  the  bladder-nose  seal,  528. 
Penihe,  antennal  cushions  of  the  male, 

276. 
Perch,    brightness  of  male,  during 
breeding  season,  340, 
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Peregrine  falcon,  new  mate  found  by, 
408. 

Period  of  Tariability,  relation  of,  to 
aexaal  selection,  240. 

Periodicity,  rital,  Dr.  Larcock,  on,  8. 

Periods,  lanar,  followed  oy  functions 
in  man  and  animals,  8,  164. 

■  of  life,  inheritance  at  corre- 
sponding, 228,  232, 

PeriaoreuB  oanadensisj  young  of,  481. 

Feriifiohia,  difference  of  colour  in  the 
sexes  of  a  species  of,  294. 

Periwinkle,  262. 

Pemis  cristatOf  424. 

Perrier,  M.,  on  sexual  selection,  210 ; 
on  bees,  292. 

Perseverance,  a  characteristic  of  man, 
564. 

Persians,  said  to  be  improTed  by  in- 
termixture with  Georgians  and  Cir- 
cassians, 586. 

Personnat,  M.,  on  Bmnbyx  Yamamai, 
251. 

Peruvians,  cinllsation  of  the,  not 
foreign,  145. 

Petrels,  colours  of,  493. 

Petrocinofa  cyanea,  young  of,  487. 

Petroco$8yphu9y  461. 

PetroMO,  483. 

Pfeiffer  Ida,  on  Jayan  ideas  of  beauty, 
580. 

Phaoockcerus  aihiophusy  tusks  and 
pads  of,  519. 

Phalanger,  Vulpine,  black  Tarieties  of 
the,  539. 

J^halaropus  fulicaHuSt  476. 

—  hyperboreus,  476. 
Phamtus^  298. 

■         oamifeXf  variation  of  the  horns 

of  the  male,  297. 
»       f annus,  sexual  differences    of, 

29G. 
'         hncifer^  295. 
PhaaeoUiTctHs  cinereus,  taste  for  rum 

and  tobacco,  7. 
Phatfffmura  viridiasima,    stridulation 

of,  284,  285. 
Phasianus  Soeuunerringii,  446. 
— ^  rersioolor,  396. 

Wallidiii,  400,  472. 

Pheasant,  polygamous,  219 ;  and  black 

grouse,  hybrids  of,  414 ;  production 
of  hybrids  with  the  common  fowl, 
420;  immature  plumage  of  the, 
466. 


Pheasant,  Amherst,  display  ^  ^' 
k  Argus,   334,    462;    dispUj 

Elumage   by  the  male,  398 ;  « 
ited  spcyts  of  the  428,  4S4 ;  ^. 
tion  of  characters  ia  the,  434. 

,  Blood-,  364. 

,  Cheer,  400,  472. 

»  Eared,  235,  400,  472;   leasri 

of  the  tail  in  the,  452  ; 
in  the,  460. 
'        ,   Golden,    display    of   planar 
by  the  male,  396 ;  age  of  mstii 
plumage  in  the,  483  ;  sex  of  yos&f 
ascertained  by  pulling  oat  lieiic* 
feathers,  484. 

'  >  Kallj,  drumming^  of  the  nurf, 
375. 

i  Reeye's,  len|[^h  of  the  tail  vl 
452. 

,  Silver,   triumphant  male,  ^ 
posed  on  account  of    spoiled  p!c- 
mage,  419 ;  sexual  ooloratioa  oi  th% 
492. 
'       i  Soemmerring's,  445, 452. 

',  Tragopan,     383 ;      display    of 


'  ^     a  r  w  ^ J 

plumage  by  the  male^  397  ;  mark 
•   ings  of  the  sexes  of  the,  428. 
Pheasants,  period  of  aoquisitaoB  of  mtl^ 

characters  in  the   family  of  thr. 

235 ;  proportion  of  sexes  in  chicfc> 

of,  247  ;  length  of  the  tail  in,  446. 

451,  452. 
Philters,  worn  by  women,  577. 
Phooa  grxenlawUoa,  sexual  differ€Bc<> 

in  the  coloration  of,  535. 
Phomkura  ruthiUa,  408. 
Phosphorescence  of  insects,  277. 
Phryganidse,   copulation   of   disttact 

species  of,  275. 
Phryniacus  nigrkanSj  349. 
Physical  inferiority,  supposed,  of  mas, 

64. 
Pickering,  on  the  number  of  species 

of  man,  174. 
Picton,  J.  A.,  on  the  soul  of  man,  613. 
Pktu  auratua,  362. 

major,  402. 

Pieria,  312  ,319. 

Pigeon,  female,  deserting  a  weakened 

mate,  214;   carrier,  late  deyelo|>- 

ment    of    the    wattle    in,     2:t8; 

pouter,   late  development  of   the 

crop  in,  238 ;  domestic,  breeds  and 

sub-breeds  oi^  460. 
Pigeons,  nestling,  fed  by  the  secretion 


